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WISHING TO MAKE THIS JOUKNAL an organ of intelligent dis- 


ussi0on to those of our readers who may wish to gain or give 
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nformation on the subjects t« h its columns are devoted, 
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RESIGNATION 
FROM THE 
BROOKLYN. 


OF CAPT. W.H. WHITE 
CITIZENS COMPANY, 


The 
from the 
C: 


retirement of Captain Wm. H y W 


position of Engineer of the Citizens 


mpany of Brooklyn, during the past m« 


was made the occasion of a very kindly ex) 
sion of feeling on the part of the! 
ploy, in the form of resolutions, and the pi 
tation of a very handsome ebony stick, 1 | 
mounted, ete Che Board of Director i } 
ed a set of resolutio filled with comme 
for past services, and the expre § 
kindly feelings, and good wishes for t Capt 
| success in his new business. 

It will be a pleasure to many of our read t 
know that, in leaving the manufactur: 
the Captain is not to be lost to the prof 


but is to be found at the other end of the e. at 
the point of delivery to the consumer ; 
to be hoped that the result will be that ther 


be no more complaint on account of the mete 





Cantor Lectures. 
The Chemistry of Gas Manufacture. 
By A. VeRNoN Harcourt, Esq., M.A., F.R.S 


Lee's Reader in Chemistry at Christ Chur 
and one of the Metr ypolitan Gas Referee 


h. Oxf 
From the London Journal! of the So 

i 
] ) 


Lecture ITI.—Monnpay, MARCH 


I may illustrate this point in another wa 
have here two exactly similar Argand burn: 

which I will adjast so that their flames 1 be 
equal, and now I am going to substitute for th 
a much | 


mnNoer 


chimney of one of them 


You will see, on comparing these two flames, t 


the difference between them is something like the 


difference between the appearance of the jet of 


coal gas burning in the bottle of « xygen, it 


the air. The burne1 


with the longer chimney has a whiter flame, and, 


considering only the unit of area, a brighter 
| flame, but on the whole the photometer w 
| show that is giving less light than the other. Fo 


| we must remember that the total luminosity of 





($3 PER ANNU VM 
i IN ADVANCE, 





Py ; 
flame the product of two factors—of the bright- 
ess of the unit of area and of the total number 
unit In other words, flames differ one 

! ther bot brillianey and in size, and 


‘f light emitted by a flame depends 
upon In 
of putting on the longer 


also its size. 


brillianey and 
vase. the effect 
3 that there 


t 


is a much stronger draught 
air is drawn through than is needed for 


the most advantageous combustion of the coal 
ras ; and consequently although the actual flame 
brighter, the total amount of light got out of 

e same volume of gas is less than it is in the 

I have here a drawing of one of these Argand 
bu rs, made to show you some of the points of 
importance in their con’? 1 One I have 
ilready called attention to—namely, the propor- 
t between the quantity of gas that is burnt and 
f the chimney. It is of great importance 


that the chimney, and also the openings for the 
admission of air below, should be of the right di- 


for the quantity and quality of gas that 


irnt ind these are matters of very fine ad- 
stment, so that one ought properly to have a 
lifferent chimney for the same rate of burning 


for each quality of gas, or for the same quality of 
The 
the air reaches the gas is also of ,import- 


al The sectional drawing shows a cone, the 
ject of which is to cause the current of air to 


ras burning at different rates. manner 1n 


pinge on the flame of the gas. In an Argand 
rner there is an admission of air through the 
ntre, and so the flame burns in a ring, the air 
cecess to it both within and without. An- 

ther essential point which the experiment I have 
ist shown illustrates is, that the gas should is- 
31 to the air very gently. If it enters with a 
rush, it mixes itself with the air, and there is a 
s of light. Consequently, in well made burn- 

rs (Argand) the holes in the steatite chamber, 


from which the gas burns, are made very large 
relatively to the quantity of gas which is to pass 


h ther 
lt now to the measurement of the illumi- 

ut power of gas, and I will illustrate tu you 
tl l ier 1! hich the estimation of the illu- 
power of gas 1s commonly made, by 

t thi dle as the unit of comparison, and 
{ } er, W 3 of the standard burners 
re employed photometry, for the burner 

the gas is consumed, I have here also 

( f which are used in photometry. 


aper dises of the same size, 


‘ y , ‘ 


er ones belle oil 


thin paper, and the inner 
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one of stouter paper, with a star cut in the cen- | 
tre. Either 
round grease spot in the centre, will serve for the 
purpose, 


such a dise as this, or one with a 


If | place this dise midway between the candle 
and the lamp, it receives the light of the candle 
on one side and the light of the lamp on the oth- 
er, and since the light cf the gas ] imp is very 
much greater than the light of the candle, you 
the side a dark 
star on a white ground. Butif I bring the dise 
near to the candle until the light which r 


see on on which the candle is, 


aches it 
from the candle is greater than that which reaches 
it from the lamp, then the conditions are revers- 
ed, and you see a bright star upon a dark ground. 
If I move it between the two until the light which 
reaches each side of it is equal, the 


star disap- 


pears. Therefore, the disappearance of the star 


serves as an Indication that the 


dise 18S SO place d 


between the candle and the gas flame 


as to re- 
ceive equal light from each. Now we know that 
tne light which comes frum any source of light 
varies inversely with the square of the distance 
of the object illuminated from that source. We, 
light pro- 
ceeding from the gas flame and from the candle, 


therefore, can compare the amount of 


by simply measuring the distances between each 
of them and the dise. If 
distances between the candle and 


I were to measure the 
the dise, and 
the lamp and the disc, when the dise is in posi- 
tron of equal illumination, I should find probably 
that the distances were very nearly as four toone 
—the distance from the candle to the dise being 
about one quarter of the distance between the 


} 


dise and the gas lamp. This would be the case 
if my standard candle were consuming sperm at 
the proper rate, and if the gas were burning at 
the hour, and had 


the illuminating power of 16 candles, Or, to ar- 


standard rate of five feet an 
gue from the observed intervals to the illuminat- 
ing power ; since the amount of light varies in- 
versely with the square of the distance from the 
source of light, and the ratio of the two intervals 
is as four to one, the Uluminating power of the 


gas, compared with the illuminating power of 


the candle, is as sixteen to one. It is in this way 
that the luminous power of a sample of gas is es- 
timated, 


It is, however, necessary that the gas should 
be burnt under certain fixed conditions. The rate 
at which the gas is to be burnt has been fixed at 
five cubic feet an hour, and the burner at which 
the gas is to be burnt has also been fixed. 
ing the past year the standard burner has 
defined by an exact measurement of all its princi- 
pal parts, the height of the con 
tite chamber above the gallery on which th 
chimney stands, the size of the holes from which 
the gas issues, and the internal and external dia- 
meter of the steatite chamber. This burner was 
constructed by Mr. Sugg, and is 
burner, although I believe he has improved upon 
The fixing of the bu;ner by 
liament was a very important step, and one quite 


it since. 
in the right direction, in order to establish a fix- 
ed measure of the illuminating power of th 
gas which the gas companies undertak 
duce. 


Besides a fixed manner of burning the gas, it is 
also necessary that there should be tandard of 
illuminating power ; and that whicl used in 
this country for the standard is a sperm candle, 
one of six to the pound, and burning 120 grains 
an hour. The ordinary way in which the testings 
are made is by using two such candles fixed side 
by side, and comparing their light, by means of 
the dise in have described, with 
that yielded by the gas burning at 


the manner J] 


cubic feet an hour to the standard burner, There 
are certain corrections which need to be made in 
Although they are intended 


to burn at the rate of 120 grains per hour, some- 


using the candles. 


times; as one would expect, they burn more, and 
sometimes less, than that amount. It is assumed 
(although the assumption is only an approxima- 
tion to the truth, that the light given by the can- 
will f 


des vary directly with the weight of the 
sperm consumed ; and, accordingly, the candles 


employed are weighed before and after each test- 


ing, and a proportional correction of the result is 


made, if more or less than the proper quantity of 
has been consumed. Candle 


sperm 
ly a very imperfe ct standard of comparison, The 
amount of light that the 


only with the rate at which the grease is 


candle gives var 
being 
number of other condi 


consumed, but with a 


tions, with the curvature of the wick, with the 
surrounding temperature, and with the way in 
which the candle is burning from minute to min 
ute, a different amount of light being produced 
by a candle when the cup is full of grease, and 
when it has been drained dry by guttering or the 
capillarity of the wick. These differences are by 
no means inconsiderable, and, consequently, pho- 
tometric observations are always uncertain, how- 
ever ecrefully they have been made, since the 
standard used for comparison is itself variable. | 
have been endeavoring for some time to obtain a 
substitute which should be more satisfactory than 
the candles, and I wish, in concluding this lec- 
ture, to bring before you a form of standard light 
which I have recently devised. 

What are the points in a candle which are un- 
satisfactory, and in what is a change needed in 
order to obtain a more satisfactory method ? 
there is the uncertainty as to the componsition of 
I believe that they are not mace of 
pure sperm, which is too brittle, and that tl 


the candles. 


manufacturer needs to mix from 5 to 10 per cent. 
of white wax, or a small quantity of paraffin 
with the sperm, to make a bl 
Ne XT, the 


is the burner of 


servicea ( 


number of strands in the wick, whic] 
he candle, may be varied, 
the size and formation of the wick have a consid 
erable effect upon the illuminating power. Also 


is has been pointed out, the mode of burning and 


leht of the sime candle fluctuates Ore tly from 
time to time. 
In order to have a material which should be 


more definite, I propose to employ an ‘ air-gas,” 
a mixture of light petroleum with air. 
fas may be readily obtained of any desire: 


The 


larg quantities ata moderate price, 


minating power. light petroleum may be 
procured in 
ind by three or four rectifications between 50 
60° C.. a product is obtained which volatilzes in- 
to the air readily and wholly at a low tempera- 
ture. The 


made by 


here burning w 


as which I am 
air through the which is 
contained in this Woulfe’s bottle, having previ 
ously placed upon the surface of the 


passing 


water 


water a 


measure of light petroleum, The whol 


+) 


opera- 


f making the gas consists in charging a pi- 


pette with light petroleum, placing the point of 
the pipette within the Woulfe’s bottle, and allow 
ing the volatile liquid to flow down the surface of 
the water, quickly replacing the corks and 


outlet tube of the 


con- 
ecting the bottle with a gas- 
holder, increasing the weight of the counterpoiss 


and opening the tap. The air then bubbles up 


through the water, and through the layer of pe- 
troleum which floats upon the water ; the ps 


leum volatilizes, 


that the ga 


and mixes with theair. In order 


s may have a definite illuminati 


power, it is necessary to take known amounts of 


air and petroleum, and such a quantity of air : 








petroleum so volatile and in such quantity, that 


a 


the whole of the pe troleum employed may y 


tilize into the air. 
in the bottle is, that for the volatilization to pr 


ceed regularly, there should be a 


The reason for having wat: 


level surface. 
which the water provides, and also that a quant 
ty of heat should be supplied to the petrolem 
for it becomes very cold by its own evaporati 
and that heat the water furnishes. 

Next, it is requisite to have a very definite bh 
ier, That it should bea good burner is not at 
but it 


necessary ; is essential that it should 


thoroughly definable. The burner I have her 
1 very imple one ; it is a brass tube, four incly 
meg and one inch in diameter, the upper part b: 


thickness 


closed 


With a cy 


Vv a plug, half an inch in 
the 
which is a quarter of an inch. The gas there! 


lindrical hole in it, diamete) 


issues practically at no pressure at all and passs 
freely out into the air. <A pair of such burne: 
are fixed side by side, like the candles in thi 


holder of the photometer. In each tube I hay 
little 


means of equalising the proportion in which th 


packed a asbestos, in order to have tl 
gas divides itself between the two. That, how 
ever, has no influence at all upon the way 

the part is 


and the gas streams out freely into the a 


which the gas-flame burns ; upper 
clear, 

The first step towards obtaining a standard gas 
was to ascertain experimentally, with variou 
proportions of air and petroleum, which propo: 
the 


Hame, and at what rate each sample needed to 


tiun gave with this burner most constant 


burn to give from each gas burner the light of 
candle, I find I can make the gas such that 


the rate of 


burning is a convenient round num- 


ber. The gas is now passing through the meter 
at the rate of one cubic foot an hour; and the two 


Hames are now giving, but much more regularly, 


the same light as the standard candles burnin 
beside the m1, 


made many experiments, comparing in 
light of 


photometer the such gas-flames with 
slightly th 
proportion of petroleum until I have got thi: 
[ think that 


as a unit of light, the advantage over the candles 


ht of the candles, and altering 
this gas-flame will hay 


] x 
juality, 


of greater definiteness of substance. and far great 


er definiteness in the conditions of burning. 


d also that the flame is very much steadier 
The whol 


experiment lies in the hands of the operator ; he 


the photometer than the candle flame. 
has not to depend on the maker of the candles, 
for he makes the the 


himself. The burner is perf ctly definite, and 


standard of combustib] 


the gas itself is very readily and quickly prepar- 
ed. The 


operation on a scale which yields enough petro 


rectification of the petroleum is an easy 


leum for the preparation of from 10 to 20 samples 
of standard gas. 

The question of the unit to be employed in th 
measurement of the illuminating power of coa 
gas, Which I have thus attempted to solve, is the 
last topic on my list, and concludes the course of 
done me th 


Lectures which your Council have 


honor to ask me to undertake. 





ImportTinG Gas Coats From EnGLanp.—Boston is 
importing her gas coal from England, for the first 


time in five years, refusing to submit to the bitumin 





ous m A Red Star steamer has arrived with 


mopoty 


sixteen hundred tons.—/did. 


— This cou 


pany expect to furnish gas in about two weeks. They 


[Tne Consumers’ Gas Co., Bautrwor: 


have fifty-four miles of pipe down, and are now put- 
ting up the spans on Monument and Crosby streets 


Lhid 


to carry the mains across Janes’ Falls. 
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Fifth Annual Meeting of the American 
Gas-Light Association. 


HELD IN CINCINNATI, OHIO, OCT. 17, 1877 


OrriciaL Ret 


illed to ord by t Py nt, who said: I ar 
i  % Asso re not 
} ur t ) und we can’t 


ra to t We ; pape s here to 

l, and i ! considerable time to di 
se ort ty t form the embe! 
hat the \] tile Library As 
lation | i to ft I 


ive p i 1 parts of the cou a 
I ” 
which y Se nd can also k it t] 
\OOKS 1 »\ piy statil that y l 
ire memb { ( \ tion The rooms 
f this ( building just at the 
’ 
he L ort 
, , 
I uSO W LO et I mber who wa Ot 
present w ee roll was called, to hand his 
name to the Se tary, so that it may be noted by 


him 


ram be Yi t i 3 in his f 
y; but it ! { t | r that that was 
bal 
istake 
Phe ti 
OF OF G I r AND CoKE Cc 
4 Onto, Oct. 16, 1877 
Chas. Nettleton, Esq., Secy., Cincinnati, Ohio. 


My Dexr Sir, Untl this morning I fully ex- 
pected to attend the meeting of the Gas-Light 
Association, ‘The man upon whom I rely to care 


for matters in my absence, was taken very ill last 


night, and Ie yt well leave. I have builders 
at work, and it is difficult to get away on that ac 
count; but I ould not allow any ordinary diffi- 
culty to prevent my \ ing Cincinnati at this 
time. My inter { American Gas-Light 
Association is undimin |. I have been ubsent 
from but on eeting since it rganization, and 
then I was out of the cou try 

Please make Y a] rhe y to the Association, 
and to any inquiri friends convey my kindest 
regards. 

Believe me, dear sir, very truly, your 

W.. PR 

Now, gentl , | have on the table here sev 
eral papers t read, and I don’t suppose it 
matters in what order we take them up. Whe 


we took our recess, the subject under discussion 
was the pape of Mr. Forstall; and ii any mem- 
ber desires to spe ak a Ly further on that subject, 


or wants to ask any questions of Mr. Forstall, or 





any other member of the Association, with regard 
to the subject f his paper, they will now have 
the opportunity. 

Mr. Henry Cartwright—I would like to know 
the size of Mr. Forstall’s stand-pipes 

Mr. Forstall—Four inches in diameter for the 
whole time included in this paper, In the new 
retort house we have six inch pipes, but I don’t 
find any difference between them I don’t think 
the four inch pipes stopped up any oftener, o1 
any worse than the six inch pipes do now-~in fact, 

there is any difference, I think the six inch 
pipes stopped more frequently than the fourinch 
lid. Our old works were built in England, and 
put up on their plan, and it is not their custom 
to use as large stand-pipes as we do in this coun- 


try 


} manufactur ot gas on 
i T the ¢ irbon he fore 
[t varies; but we generally clean 
t ! vacity is reduced by 
in charge f£ 200 
msi vour dips 
I 
) I ler the 
ed 1 irl 
‘ { 
t t 
e be 
d vet we 
ne Lump ut 
I 1] 
I al | 
l ( On adepe 
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{ t last summel 
( ] ! ie T ( 
; 
\ ( ive tol 
y tnt lor the 
‘ na pr riod, 
t ‘ vere drawn 1nto 
1 ¢ ‘ to be very 
I t se 1OW any pal 
| by t n isi 
l l pre ire l l 
| | ta t why i Wwe ld 
\ l ! I ruay 
i | t it | have eve if ut 
l ecu to } today t i il 
of hydroearl the 
ed {he I ion ol 
the loss or gain 1s in that way 
uw 
ue pressure of 2°7 inches, 


ium, IT don’t know how it would 


{ l 4 VT) 
[ad t end to |] much sti 
» tl r ! i lL would e to 
I r tiie Mmmense l 
ul ‘ y per cent 
V eater pt reenht 
M it the deterioration is at- 
to t fact that you drew in oxygen 
Ll a Wi n you de- 
irocal ) 1 free hy 
i deteriorat Tl iu hating 
ery rapidly I know air dos 
I { much is for out 
\ 5 ¢ by on tl I 1d 
lj} kag twards to a cer 
it the oxygen might come 10 
1 ‘ f the retort and be there con- 
rbonic oxide, without much 
il gas from the reaction of the pulsa 


case we found a loss of twenty-two 
bon was formed, and, of course, I 
nd that there was much gain, but it 
to produce carbonic oxide and de- 


Millan—I can’t yet understand how it 


ssible for the oxygen to get in where 


Il—I didn’t pretend to say that no 
if My intention W is simply to show 

nati | ywer due to that mode 
e exhauster. JI suppose gas may 


1e pulsations, but it 


pure hydrogen, for there was no pure 
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Mr. McMillan—We don’t know that there was 
no pure hydrogen there. 

Mr. Forstall—Well, that is a matter for future 
experiment of course. 

The Secretary—I want to ask you, Mr Forstall, 
whether, when you ran under pressure, the carbon 
was harder than when you were running under nw 


pressure ? 
Mr. Forstall—I couk 
attention was not called to that } 


1 not tell vou, really, for my 
but the 


carbon formed at present in our new retort house ap 


1! 
int at All; 


pears to be softer than in the old works. 
Mr. Helme 


for something to pass in while something was passing 


It seems to me it would be impossible 


out all the time. There must be pressure from the 


outside, if there is a vacuum, that would keep the by- 
drogen from coming out 
Mr. McMillan—He, at one time, has 


un inch and a 


Official Report of Examinations of Illuminating Gas, for the week ending October 6, 


half vacuum, and, at others, four inch pressure. It 
is when the pressure is in the retort that the gas | 
leaks out. 

Mr. Gray What about the comparative time for 


cleaning the retorts under pressure and without pres- | 


sure, and also the comparative time of cit 


stand pipes with and without pressure 


aning the 


Mr. Forstall—T hs first portion of your question has 
been answered—3 months with dips, and six months 
without ; the second part of the question I can answer 
at the next meeting of this Association ; but, at pre- 
sent, I am not prepared to do it. I am keeping a 
daily revord of everything connected with this sub- 
ject, the results of which I will endeavor to present at 
the next meeting. 

Mr. Battin— Was there an analysis of the gas made 
at different times ? 

Mr. Forstall—Nvu; not an exhaustive analysis; but 
the specific gravity was taken, and found to be very 
heavy—more than our average. 

Mr. Battin—I suppose then you were perfectly sat 
isfied that the gas was heavier? 

Mr. Forstall—Yes, sir; I had no doubt about it. 

The President here stated that about as much time 
had been consumed by the discussion of Mr. Forstall's 
paper as it was possible for the Convencion to bestow 
upon it; and he, therefore, announced the next pa- 
per, which was read by Mr. Rankin, on ‘ 
Coal.” 


Befere commencing to read, Mr. Rankin said 


Carbonizing 


I want to request thy Association to make as little 
disturbance as possible, because my voice is not very 
strong, and the less confusion there is the more apt 
you are to hear. {A voice—put on more pressure. ] 
1 will state that we always work under a low pres- 
sure. 


Mr. Rankin's paper, on 


Carsonizina Coat. 


It has been said, that ‘‘ Science and Art differ in 


this, that Art says—give us Rules; while Science de 
mands Reasons,” If so, ours then may be deemed a 
profession, as we require both rales and reasons. But 
are wé not too often content to work by rule, rather 
than seek for and demand substantial reasons. 

The subject that I have chosen for this paper, viz , 
carbonizing coal, lies at the very beginning, in fact, 
out of it spring all others connected with our calling. 
Much profound thought, and patient investigation, 
has been bestowed on this subject by those who were 


far more competent than the writer, therefore, I could 


nut expect to say much that has not already been | 


said; but feeling that there is room for improvement 
both in the apparatus and process as usually employ 
ed, and with a desire and hope that the discussion of 


act al, and a 


the subject may suggest something pri 
decided step in advance. I would, with becoming 
modesty ask your attention for a short time. 

In the manufacture of illuminating gas the proper 
means of carbonizing coal is of the first importance , 
ignorance on this point has often entailed very seri 
ous loss, when by a little intelligence, satisfactory 
Pre fita would bave resulted. 


(Conu.nued on third column, next page.) 
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nportant agent in this operation, 


Work f 


1 t has not furnished us 


ly method of estimat- 


f ter ature nd, until something capable 
reduced t laily ] ‘tice is discovered, we 


presel! ted by the retorts. 


Chis, however, is uncertain, from the fact that when 





i retorts are exp 1 to daylight, the color or 
perat ears lower than it really is; or, when 
erved the dark, the temperature seems 

er in it actu jut constant observation 


high temperatures 


ides of , and mntinued practice ena- 


1t 
rhe apparat now used for carbonizing are too 
to require any dé ription at this time, so we 


r tl nt. but pow 
ih » are three 
1 em il aihnity, espe- 


{ the t tw is by the mutual action of 


tw ant t f ‘eas, which have been ap 

° 
AY ter! the attractive and repulsive forces, 
that t state < ndition of all matter is determin- 


ed; a preponderance of the cohesive force producing 
lition of matter; the equilibrium of the 


forces the iq 1 state nd an excess of the re- 





f the S r vaporous condition 
bef e} e of heat to be employed in 
il we will not consider 
tion, but will firat notice its effect upon 
t ! f | will assume, is just be- 


ed into the retort ‘The constituents of 


pplication of the heat, torn 





i converted from the solid into the liquid 





state y a further increase of the heat these liquids 


{ are verted into va] Ors al d gases, which are, ia 
turn. f her torn asunder, by the action of higher 


temperatures, into simpler compounds; at each step 
bon, in the solid form, being more or less elimi- 


nated, and the liquids and gases becoming simpler in 


Now, the uniformity of these results depend upon 
ryit nditions. When coal is distilled 

Ay { it a very low temperature the result is the prodaction 
f yapors: if these vapors be passed through an 


pty retort or pipe, of considerable diameter, heat- 


ito bright redness only, a very small amount of 

pors are c¢ mpost i, and the oil Vapors pass 

a st unchanged If, on the other hand, the retort 

1 abe filled with other pipes each one of less 

the last, thereby dividing the large 

; . number of narrow annular passages pre- 

16. 7¢ cea oa large surface, and these oil vapors be pass- 


t] when heated to bright redness, the 


nosition is very much increased ; in fact, only 


1antity of these vapors escape decom- 
\ perceive it 1s not owing to any 


Avg ee I e temperature that produces such widely 
but im} ly a change of conditions 

f su e in bringing ubout decomposi 
om the fact that gases and vapors are 
feeble conductors of heat they allow 
r zalions sent into them from the 
f the retort, to pass freely through 
ithout being themselves heated to the extent 
ssarv to bring about decomposition, and, there- 
t is nliv by d t ntact that the necessary 

heat can be mmunicated rapidly, in or- 


Avge ler to bring about the decomposition of 


organic sub- 
the vapor state But, while surface 

‘pelos s th. medium through which the heat is transmitted 
yut decomposition, 
ird must be 1 to the temperature of that 
If the heat be t low, decomposition is not 

1: if too] i sition is carried too far, 
and t aR col too simple in their constitu- 

if t 12 ticor Seeing, t n, that the heat limits are compar- 
atively Darro within which carbonization must be 
anducted. it is evident we must have some certain 
Avge ).40 | means or arrangement connected with our retorts by 
ire both the requisite amount of 
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contact o 


properly heated surface, and insur 





the vapors with that surface, if we ever attain the re 


sults that experiment seems to indicate as being with 
in easy accomplishment 

This brings us to the consideration of the apparatus 
now employed, and more expecially the mode of using 
them in this most important department of gas mak- 
ing. ‘The clay retorts now so universally adopted, I 
think are altogether satisfactory so far as durability is 
concerned, any lack of efficiency is, 


in ny opinion, 


almost, if not entirely, owing to a want of subdivis- 
ion of the processes which actually take place in every 
coal retort. As we have already seen coal is always 
and the 


converted into perinanent gases. 


distilled at a low heat, condensable vapors 


are subsequently 

We may now consider whether it is possible with 
the means employed to maintain nearly a uniform 
temperature, which is indispensable to uniform re- 
sults. In practice we take a retort, say 12 x20 x86 
long, heated to bright redness, into which we shovel 
as rapidly as possible, from 150 to 200 pounds of 

] 


COAL | 


the consequence is that, within from twenty t 
thirty minutes, the temperature of the inner surface 


of the retort is so much reduced that it is incapable of 


doing little more than change the solid elements of 
the coal into the liquid or vaporous state ; this pro 
cess, however, goes on very rapidly, even at the re 


fact 


mined. With a suitable apparatus I found, by a num. 


duced temperature, which may be easily deter 


ber of experiments recently made on good Pittsburgh 


coal, that with the retort heated to the lowest visible 
red heat, that the volatile 


pelled at the following average rate, 


} 
ai WaS CX-« 


At the 
the first hour after introducing the charge that fifty 


matter of the c 


end of 


eight per cent. of the whole gas-producing matter had 
passed over; at the end of the second hour eighty- 


five per cent. ; and at the end of the third hour nine- | 


ty-six per cent., or nearly the whole of the volatile 

matters, and with the cannel coals the rate was even 

This, then, being the fact, we can very 
th 

While the heat is so low the great bulk of the volatile 


more rapid. 
readily foresee what must of necessity, be result. 
matter is driven over, and, failing to meet with heat- 
ed surface to decompose them, thes« vapors are car- 
ried forward and gradually condensed into liquids 
whose composition is the very elements that consti- 
tute good illuminating gas; with different treatment 
at the proper time, these same vapors could be meas- 
urably converted into permanent gases. Thi 
temperature continues till the charge of coal, by con- 
tact with the bottom and sides, and by radiation from 
ted 


which usually requires from one to one and 


to redness, 
a-half 
in good condition for 


of 


the top of the retort, bas become hea 


hours, at which time things areé 
With a large per cent. 


efficient work. the gas- 
producing material wasted, so far as lighting is con 
cerned, we have now attained the most favorable con 
ditions possible with the retorts as now used for cat 
bonizing coal; and could we maintain just this con- 
dition of things, to the end of the charge, it would be 
But, no; of 


the retort has become suffix iently heate d to melt and 


well. as the outer surface the coal in 


form an envelope, or crust, of coke, and this crust 
having parted with its vapors, is soon raised to a high 
temperature ; through this countless jets of vapor are 
constantly forced from the enclosed portion of the 
charge. ‘The temperature of this crust is not only 
increasing, but the heat is penetrating to a greater 
depuh ; the vapors from the interior having to pass 
through this excess of heat, decomp sition is carried 
rti 


fir 


too far, carbon is deposited in the form of fine pa 


cles, exceedingly imparting to the coke that 


peculiar 
white, metallic lustre always observed in coke from 
hot 
the drawing of the charge 
This, however, I think should not be 


retorts; and the gas produced from this time to 
becomsés gradually poorer 
in quality. 80. 
As the coal put into the retort was a 
to 


should be the same in quality through the entire pro 


ll alike it seems 


me that, with proper manipulation, the pi) oduct 


cess. 

For the purpose of testing the correctness of this 
theory I recently made fifteen experiments, with suit- 
able apparatus, where the coal was distilled at a low 





j rate of 


ibe abc 


resulting vapors 


through a well-heated retort, or « amb I lecom- 
position, and with observations ev fteen n t 
during the whole four hours the cl | 
there was a remarkable uniformit t 

the gas while the temperature was uniform, 

any considerable increase of the heat of the decom 
posing retort, there was a larger proportionate y ] 
but the gas was of a poorer quality; on the other 
hand, after the heat had been increased, if it was 1 


duced again to the original temperature, t was a 


corresponding decrease in the yield, but witha 


ceptible improvement in quality 


Referring again to the defects in our system t 
working retorts, I would remark that t process of 
vas making, being fractional in its cha ter, cannot 


certainly be commenced and completed at the sam« 


time ; the circumstances and conditions under whicl 
the first part of the process is most satisfactori.y ac 
complished, are not at all adequate to its completion 


As has already been said, when we crowd two hundred 


poun Is or more of cold coal into an ordinary 


tort, be it everso hot, the temperature is soon reduced 
below that at which decompositi n is effected [ 
the furnace as you may yet the heat remains dowr 


Now, 


just about as efficient 


by experiment, it appears that this low heat is 


in liberating and driving over 


the volatile elements of the coal as a higher heat 
while it falls short of decomposition, hi », there 
must be more or less loss, just 1n proportion to the 
deficiency in heat rhis difficulty may |! vercome, 
to a very great extent, by dividing the processes, and 
adopting a different plan of working, so that we may 


avoid the necessity of trying to perform three d 
icate operations, in the same vessel, and 
time. 

In regard to the proper heat to be employed in car- 
bonizing coal I think there can be no fi 
will apply to the ever-changing circumstances. 
been assumed, from the be 
the 


that 


ZinnIng 


coal should only be subjected to a comparatively 


low heat in gas-making ; thisI am aware is 


to the pl 


contrary 





nion now entertained, and 


posite of universal practice ; nevertheless, after many 


experiments and careful observation, 


in the conclusion that several most serious difficulties 


may be greatly alleviated, if not entirely overcome, by 


which [ 


will enumerate—the excessive deposit of carbon in 


a change of practice in this respect, some of 


the retorts; reducing the quantity of lar; removing 
the naphthaline nuisance ; and by making it possible 
And while 
I would discourage the application of high heats di 
rectly to the coal, I would, 


that a reasonably high heat is 


to control the heat within certain limits 


on the other hand, say 
absolutely necessary to 


the treatment of mm distillation 
j heat 


I have 


the vapors arising fr 
In order to ascertain, if possible, th 


¢ 


made a number of expe 


the following results, taking the average 


successive trials (with good Pittsburgh coal) the heat 
sup 
at the 
is to the ton 
ind 
1ised 


sed to 


being what we will call bright redness, or, as I 
to 2000°F. The 
10,600 eubie feet, of 20°5 candle ¢ 
of the sam coal 


same apparatus, it of the 


pose, from 1800 yield 


was 


2240 Ibs coal. Then with 


but with the he retort r 


toa vivid red, bordering on wl 


liteness, supp 


ut 2600°, yield was at the rate of 13,600 
to the ton of coal, whict 


indicate that too high hea 


feet, of 10°27 candle gas, 


‘ 


| would seem to 


sirable ; it is a fact worthy of notice tk while the 
yield in the above experiment was increased twenty 
é t per cent., the quality of the gas was brought 
down just on -half 

This effect of high heats on the rich gases from coa 
is owing to the fact that, when two gases or vapors 
unite chemicaily, a contraction of \ ensues 


take, for example, olefiant gas (C 


it is, of two volumes of carbon and four volumes of 


hydrogen—these six volumes, when chemical union 
takes place, contract into two volumes st one- 


or take naphthaline, (C:oH vhose pr 
are ten volumes of carbon and eight 


third ; 
thons 


, sen 


these eighteen volumes, when chemically united, 
i 





thank you, gentlemen, for y courtesy and Mr 
" ducin 
: 1 iow 
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that they will scarcely burn at the mouth of the 1 wo 
E: : $ ible V 
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is places in this direction, that the time is not far 
listant when some such method as this will enable us 

obtain such a yield of gas from the coal that very 
few of us at present anticipate. 

Mr. Battin—I would like to ask Mr. Rankin if there 
was an increase in the quantity of coke left after this 
method ? 

Mr. Rankin--I would say, in regard to the coke, 
that it presents a very different appearance from the 

rdinary coke. Its heating qualities are abont the 
same, but it presents a very different appearance. It 
is ofa very dark color compared with the other coke, 
{t has none of the bright metallic appearance of that 
made in hot retorts, nor do I think it possible to 
make that kind of coke without the deposition of car 
bon. 

Mr. Coggeshall—You say that when ycu were pro- 
ducing six feet to the pound you distilled the coal at 

‘ 1 low temperature, then ran it into a retort of a high- 
er temperature. I can’t account for the decreased 
illuminating power. I tried an experiment with four 
retorts, running the gas into the top retort, and pro- 
luced 19} candle gas. I did’t get the quantity of gas 
you did, but that was because my heat was too great. 

Mr. Rankin—A series of experiments was made un- 
ler a back pressure of one half an inch as near as I 
could work it, and I may say as a result, [ am in favor 
f back pressure. 

ul Mr. Gray—What was the length of each of the 

charges ? 

Mr. Rankin—Four hours. I may say here that I 
ae don’t apprehend any trouble from hard tar or pitch, 
for my impression to-day is, that with the low tem- 
perature you will not produce real tar—it will not be 
tar. Therefore it is not worth our while to antici- 
pate trouble where it don’t exist. You can’t produce 
tar under a certain temperature. 

Mr. Wood, of Syracuse—Is not your process the 
same that was in operation some time ago at Yonkers, 
New York. 

Mr. Rankin—I do not know, Sir. 

Mr. Wood—If so, I will say that it has been aban- 
loned there. 

Mr. Rankin—The experiments I allude to were in 
view of utilizing the waste heat. From experiments 
made during the past few months, I am led to con- 
lude that there is enough waste heat in every retort 
house to do all the distilling, and with a slight modi- 


‘an be a considerable yield of equally good gas. But 
I have not satisfied myself on all points. I expected 


to try experiments on a very extended s:ale, but in a | 


recent enlargement of our works it became necessary 


that I failed to carry the matter as far as I otherwise 
should have done, I simply give my results as sug- 
gestions, and hope that some one else wil] be inter- 
ested in the matter, now that there is the ability here 
to carry the investigation so much further. 








Mr. Helme—It seems to me that with the low tem- 
perature for four hours, you wouldn't get all the valu- 
‘ble vapors out of the coal. 

Mr. Rankin—But Iam satisfied I did Sir, and I 
think you would find it well worth your while to try 
afew experiments in regard to low heats, upon the 
gas producing elements of coal. A gentleman re- 
marked to me once that he was satisfied that with low 
temperatures he could take all the gas out of the coal, 


and if he bad red heat for four hoars I will admit that | 


he could. You will be surprised at the rapidity with 
which these volatile materials pass out of the retorts. 
But what I gave you in regard to that in the paper is 
‘bsolutely true—nvt the result of one observation 
hor ten, but a series of experiments extending through 
three or four months. 

Mr. Helme—What was the size of your retorts ? 

Mr. Rankin—lI use a five inch wrought iron retort, 
80 that I can raise or lower the temperature with im- 
punity. 

Mr. MecMillan—Which was the best coke—that 
made from low heats or from high heats ? 

Mr. Rankin—I hevn’t compared them very care- 


|tity of light vapors in the gas. If the ter 


to throw a portion of our apparatus out of use, so | 


ed with water, and is, of irse, Very 

In my experiments I used no water 

had every particle of coke I wei l 
and ifter, and I hav uli TO 


book at home. 


The Prosident—You weighed 





state ? 
Mr. Rankin—Yes, s 
Mr. Helme—Would you use two 
low temperature, and two or three at bh 
Mr. Rankin—My opinion in regard t 
would be to use the ordinary ret 
we now have, and in tl place of D 
have partition walls, say two inche 
work through retorts—take the pas in at 
out at the other—would charge at both « 
coal I am satisfied from experiment 


that it is impossible to decompose va 


from many retorts, until the mass of 


that degree of heat necessary for d mpo 
Mr. Helme—It does seem to me t 

of the ordinary size, and runnir 

low temperature, it would be impos 


gas out of the coal in four hours 
Mr. Rankin—Notwithstanding th 
can be done. 
The President—If there are 
, 


made on the subject of this paper we will ] 


listen to a paper prepared by Mr. Thomas ¢ 


which at his request will be read th 





On NAPHTHALINI 


By Thomas Curley, of Wilmington, D 


Mr. President and Gentleme1 At the 
our wortby Secretary, I have prepared a few 


on the system which I employ for the pur} 


| 
ventin 


g, or at least, lessening the deposit 
thaline crystals about our works 
inlet pipes to the holders, which had former) 
us so much trouble. 

In doing so I considered it necessary t 
history of this substance and its characte 
|erties, except to revert slightly to its { 
| production. In the destructive distillation of 


gas works, naphthaline vapors are always 


antil the greater portion of the bituminous matt 
|the coal is expelled; whether the heats b: 
term high heats or low heats, those vapor 

fication of the apparatus now in use, I think there 


given off, and will crystallize or not, just 


| tion to the temperature of the retorts, and th 


be moderate or low, a considerable qu 
hydrocarbon vapors will escape decom} 

their presence in the gas mixture will p1 
naphthaline vapors from crystallizing; if on t 
trary, our heats are extremely high, the eater 
'tion of those light vapors is decomposed, f 


new and stable compounds, which have 

ing effect on the naphthaline vapors; an 

is absorbed by the tar, the remaining ] 

is held in suspense by the gas, is too small in yo 
counteract the tendency of the naphthaline vap 
crystallize, hence the trouble to which we are 
subject. Under these circumstances wh 


be done? We cannot return to low heats, it 
profitable ; we cannot afford to rely on the tai 
extraction of those vapors out of the gas, we x 
much in doing so, because the tar will make ve 


tle distinction between the naphthaline and light 


pors it will absorb both The free use of 


| undoubtedly an effective remedy, and will pre 


the formation of crystals, while adding to the il 


inating power of the gas; and the only questi 





5 
be considered, is its safety and cost. rhe I 
used in our works is in one respect the result of 
ce ssity. I found the inlet pipes to the holder 
ped so frequently that I was compelled to us 
every few days, that by dissolving it we | 
it out. The trouble and inconvenience um 





great that I resolved to expel from txe tar the b 


and naphtha series of hydrocarbons, and mix tl 
with the gas, knowing them to be great solvents 
uly, All the coke made from high heats is quench- naphthaline. With this view I constructed a small 


r 
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[ placed a small coil 

i caused the tar I made, to pass 
I ex ined the inlet pipe imme- 
the tar, and I found three- 


ontieinside. I then heated 

and allowed its vapor to pass on 
After the expiration of twenty- 
examined the inlet pipe and found 
new, showing that the expelled 
ved the crystals which had been 
January, 1876. Up to this 

8 per cent. of Cannelton 

en we discontinued its use alto- 


tar (after the expulsion of the 
ind juid flow on to their respective 
is automatically arranged and requires 
ymparatively speaking. We get the 
t of the tar without any expense, and 
solvents, and secondly as illume 





ell known that even small qaantities 
yn vapors add materially to the 

the gas,’and hence, the greater 
tar can yield, the less the danger of 
tals, and more illuminants will be 
is. But, as I have already intimated, 
process of carbonization to such an 
ive very little of those light vapors in 
hacase there will, of course, be no 

n the gas, of a solvent natnre, to coun- 
tallization of the naphthaline vapors. 


tumstances they will, undoubtedly, 


licy I consider as being very doubtful 


ld not, on any account, decompose all 


ydrocarbon vapors in the process of dis_ 
by doing so, I would first rob the gas 


| f its principal elements of light, and leave 





I} 1v< 
1 
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: 
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i 
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al 
W 
mn 
r 
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f 
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line vapors 


ars 1875 and 1876), shows a 


free to crystallize according 
second, by the breaking up of these 


yme resolved into numerous light car- 


tincipal portion of which being marsh 


en, and destitute of luminosity, only 


tes the subsequent enriching of the gas by 


I hold that by proper manipulation and 
ir principal coals (¢. g. coal from 


1 region) need no eniching material to 
rage of 10,800 feet to the gross 

rof l7 candles. This has been my 

1 for ht I know, others may have 





What I state with regard to our re- 


ivorable or not, can be substantiated 


nt and Directors of our company. The 
esult, thus far obtained in our works 


gain of 2 
1 of candlk power of 48-100; the 
power for 1875 was 16.60, and for 


Our freedom from naphthaline crys 


the most gratifying results obtained, 


ised cannel; in 1876 we used none, 


lusively thatit is our advantage to con- 


[ don't profe:s to have discovered 
| and naphtha vapors will dissolve 


add to the illuminating power of the 


he simple and inexpensive method of 


se vapors 


nportant and startling discovery there 


ture, in the interest of gas manufac- 
sis imperative at the present time, 

after, collect and utilize everything 

ir charge, whether it be the leakage 
s, meters, etc. ; or the constructing 


etorts, their temperature, and that of 


of matter is made up of atoms, so we 


success depends very much on the 


ision of Mr. Curley’s paper the Presi- 





[ have another paper on the 


which has been prepared by Captain 
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Dresser, and as the Captain is a very modest man, if | all the complex compounds of carbon and hydrogen. 
y be heated to 


any extent without decomposition, and indeed where 


he desires it, I will read the paper for him. In a vessel void of free oxygen it ma 

Capt. Dresser said: Gentlemen—I am afraid you 
will all get tired of this subject before you get through | other carburets of hydrogen are exposed to a very 
with it. However, I haven't prepared much, and I | high heat, as by passing in vapor through a red hot 


want to state, to begin with, that it isn’t any of it| porcelain tube, a certain quantity of naphthaline ¢ 
mine. [Laughter. | 


almost invariably produced. Hence its presence in 
coal and other tar is mainly dependant upon the tem- 
of the 


} 
On NAPHTHALINE. 
1. Lamp black 


Cio Hz. —— at which the destructive distillati 
organic substance has been conducted. 

By Capt. G. Warren Dresser. | very frequently contains naphthaline thus accident- 

Mr. President and Gentlemen of the American Gas- | ally produced.” (Townes Chemistry, 1847 
Light Association : In presenting for your considera- page 436.) 

tion, the results of some study of this subject, it is | 

my aim to collect and lay before you known facts 

rather than to advance any theories new in them- 


edition, 


Thus we see that thirty years ago points were hint- 


ed at, which to-day are taken up again, or are redis 
covered and presented tor the consideration of the 
selves, or novel in their application to solving the 
many difficulties which this same C,,H, entails upon 


the gas manager. 


|gas manager. It is trae that but comparatively little 
| was known of many of the coal tar products at that 
day, as the same writer says in an other paragraph, 

There may be some of those present who are en 
tirely unfamiliar with the appearanee of this beauti- 


ful yet troublesome article. 


speaking of the compounds of the same: ‘‘ The com- 
| position of these substances is as yet very uncertain.’ 
Happy is the gas engi- | 
neer who is equally unfamiliar with the results fol- 
lowing the deposit in his pipes and services. 

It is composed, as the chemists tell us, of carbon 
and hydrogen, and its chemical formula is C,.H:. In 
studying the many compounds of C and H, which re- 
sult from the varions processes of gas manufacture 
and its residuals, the part that temperature plays in 
determining the composition of the hydro carbons 


But in the thirty years that have elapsed since the 
issue quoted from above, the chemist has not been 
| idle. 
hydro carbons is well known to most of you 


Tke marvellous strides made in the study of 
In fact 
so great has been the mass of information acquired 
in this particular branch of the subject, that to the 
| ordinary gas manager the array of facts is almost be 
| wildering. One of the latest and best works on this 


subject is ‘‘ Roscoe’s Lessons in Elementary Chem- 


resulting, is a mostimportant one. This is generally | istry,’ printed in London, 1877. It has the advan- 
In 
speaking of the carbon compounds it says, ‘‘ The first 
striking peculiarity which the carbon compounds ex- 


| hibit is their extraordinary number, those already 


understood, and it is almost an axiom in gas making, | tage of being a small book but it is very full. 
At any rate | 
whether this be true or not, it is generally accepted 
as one explanation of its cause. Now, if this was the 


only cause for its formation, it would be easy to pre- 


that ‘‘ high heats produce naphthaline.’ 


known far exceeding all the compounds of the other 


vent it by reducing the temperature of distillation, 
but here again the manager would be confronted with 
the question from his directors, 


| elements taken together, and new ones being daily 
brought to light.” The second peculiarity is that 
** Why do you not| they are almost all of them formed by the union of 
get more gas from a ton of coal,” and he often would | carbon in different proportions with one or more of 
have to determine which was the greater nuisanee, three otber elements, viz., H., O., N. The 

the occasional appearance of the C,.H;s or the con- | the multiplicity is to be sought in thu fundamental 
tinued ingnisitiveness of the 


ever anxious to assist the engineer in bringing up 


‘economical director.” | and distinctive property of carbon itself, viz., the 


power of uniting with itself to form complicated com- 
| pounds.” 
| selves with what has been found date, re- 
| garding the hydro carbons, we would suggest a care- 
| ful study of this work. 

In the tenth edition of ‘*‘ Towne’s Chemistry, pub- 


| lished in 1875, we find the following, in addition to 


his resnlts. We know, however, that in many a well To those desirous of familiarizing them 


ordered works the annoyance is not confined to either out up to 
one of these caeses. Let us now take up the subect : 
First—By trying to understand the true chemical 
character of the body. 
Secondly—By studying what has been done by 
others in determining the cause and manuer of form- | 
ation of the substance. ‘** Naphthaline results also from the decomposition 
Thirdly—By stating the results of various methods | of toluene (C;H:;), qylene (C.H,(CH cumene 
of preventing and removing the many annoyances C.H;(CH;); by a red heat (each of these are benzene 
resulting from its formation or deposition, both about | compounds containing respectively 7, 8, and 9 atoms 
the works and in the pipes and services in the street. | of carbon). 


First then as to the chemical character of naphtha- | 


what was quoted above from the edition of 1847 


It is also obtained by passing the vapor 
CisHie throngh 
In gas making it is obtained as a by- 


of benzene (C,Hc) or anthracene 
a red hot tube. 
product from reactions similar to the above. 


line. 

In the edition of ‘‘ Towne’s Chemistry,” issued in 
1347, we find the following un‘er the head of ‘‘ Naph- 
thaline.” When in the distillation of coal tar the last 


Further on we shall refer to examinations showing 
this to be the case. 

Roscoe, page 1877, 
chemical character of naphthalene. 


portion of the volatile oily product is collected apart 425, edition thus gives the 
‘*This hydro- 


ter separates, which is principally composed of the 


| 
| 
and left to stand, a quantity of solid crystalline mat- | 
| carbon occurs in large quantity in the heavy oils, and 
. 


substance in question. An additional quantity may | 


be obtained by pushing the distillation until the con- | 
tents of the vessel begin to char; the naphthulene 
By 
simple sublimation once, or twice repeated, it is ob- 


is formed w'ien the vapors of benzene and many 
other substances, even alcohol and acetic acid, are led 
through a red hot tube. Naphthalene crystalizes in 
176 F.) 


1€8 at a lower 


then condenses, but is dark colored and innpure. large white pearly plates; it melts at 80~ C 
and boils at 217° C. 


temperature. 


23 but subler 


tained perfectly white. In this state naphthalene 


forms large, colorless, transparent, brilliant, crystalline 


The carbon atoms in naphthalene are 
connected together in a similar way to those in ben- 
jlates, which exhale a faint and peculiar odor, which | zene. 
T ’ 


The eight atoms of hydrogen in C,,.H. can be 


has been compared to that of the narcissus. Naph- } 
tbaline melts at 176~ to a clear colorless liquid which 
it boils at 413 


vapor whose density is 4.528, 


successively replaced by chjorine, but naphthaline 
can combine directly with chlorine, and a series of 


crystalizes ou cooling ; obtained both 


and evolves a | further substitution products can be 
from the dichloride (C,,H.Cl, d the tetrachloride 
C,,.H.Ch, that these chlorinated d: 


naphthaline are very numerous. 


When strongly heated an 


in the air it inflames, and burns with a red and very 80 rivatives of 


smoky light. It is txsoludble in cold water but soluble the 
to aslight degree at a boiling temperature. Alcohol 
and other easily dissolve it. A hot saturated alcoholic 
solution deposits fine irredescent crystals on cooling. From this may be gathered an idea of the chemical 

‘The history of the formation of naphthaline is | character of our troublesome guest. While this body 


rather interesting. It is perhaps the most stable of | is insoluble in cold water and but slightly so in boil- 


By action 
nitric acid upon naphthaline four nitro substitution 


products are formed.” 


cause of | 


of 


ing 


n 


of the most powerful solvents of it, but the 


water, it is very soluble in steam. In fact is 

n i} htha 
line will recrystalise as soon as the temperature is re 
As } j 
the deodorizing apparatus of the Manhattan Gas-Light 


, f + 
é linple O i 
ope I 


duced to the proper point. an 
Company of New York for deodorizing the foul lin 
about 1000 feet 


length, into which the air is drawn through the f 


has connected with it a sewer of 


lime in the boxes, after the covers are raised is fore 


by a fan wheel, and from which this air 


1S pass 


thro ugh other boxes containing ventilated foul lim 


In a communicated article to the AMERICAN Gas. 
Licut JouRNAL, vol. 24, page 113, is given an 
count of this, in which the following occurs that js 


germain to our present subject. ‘‘ The sewer pipe 
vated on the in 


side to the extent of five or six inches in depth, after 


leading to the deodorizing house, is c 
a years use, with ecrystalized naphthaline, which is 
removed by introducing a jet of steam, and blowing 
it through by the exhauster. 
filled the 


Upon one OCCasion W 


washer above referred to (this washer was 


for washing the air after it was drawn through the 
boxes) witb slats, for a better distribution of the 
water, but after deodorizing four or five boxes w 


were obliged to remove them, because we found that 
the 
naphthaline, 


washer was completely choked with crystalized 


This would seem to indicate that a larg 
quantity of naphthaline is arrested by the lime in th 
purifying boxes, for there is no other source when 


it couid be derived during this operation. 


I have seen the application of steam refé rred t 


t 


ind the result was a most beautiful ‘‘ snow storm 


pure finely divided crystals of naphthaline in the de- 


odorizing house. It was deposited to a depth of 


several inches upon everything inthe room. Th 
flakes were not seen until the solution of C,,H: in th 
aqueous vapor had reached about five or six feet 


above the the 
ently reduced for recrystalization to take place, a1 


the ‘ 


floor, when temperature was suffici- 


sncw ”’ resulted. 

Here it would appear that there was no absence of 
naphthaline, and yet the company in question do not 
run very high heats, and have almost no tronble in 
the street lamps, and none in their services, 

A single instance occurred within a year wher: 
large establishment, a brewery, complained of ‘‘n 


vas 


There being no complaints of naphthaline any 
where at the time, in all their district, this never 
curred to them as a possible cause of the obstruction 


The meter was examined and the service pipe blown 


} out, but no benefit followed. The service was 
covered and found all right. Following the main 
house pipe into the building it was found that 


passed for a distance of some feet under a large room 


used for storage of ice. Upon locating the stoppag: 
it was found to coincide with the portion of the pipe 
beneath the ice. 


Upon the pipe being disconnected 
it was found filled with naphthaline, completely pre- 
venting the passage of the gas into the building 
Here, certainly, condensation must have been the 
cause, Why high heats produce C,,H:. in gas mak- 
ing is evident from the nature of it; it is obtained by 
the highest heat in distilling coal tar. It is the last 
portion of the oily volatile product that left apart to 
| 
and an additional amount may be obtained 
the distillation still It is formed 


y in the laboratory by passing various of th 


stand (and co 


C.0O. 
by push 


gives a quantity of solid erystalized 





more. 
directl 
hydrocarbons through red hot tubes. I will now give 
you a translation of a paper, to which was recently 
** Societe Technique 
Its author, Mr. Lu 
Bremond, is the manager of the Versailles Gas 
Works, 


much careful thought and practical investigation. 


awarded the first prize by the 
du Gaz d'eclairage en France.’ 
cien 
and has certaimly broughi to this subject 
PAPER OF MR. LUCIEN BREMOND TO THE ‘‘SOCIETE 
TECHNIQUE AU GAZ D'ECLAIRAGE, 
Naphthaline C 


very 


H. is a body whose study has caus« 


numerous and varied researches, both as to the 
cause of its production and the means to avoid it. 
It fact, the 


| works since it produces an obstruction of the pipes 


is, in greatest nuisance about a gas 
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about the works, or in the street mains and services, 
meters, etc. 

Without entering into the details of the investica 
tions upon this subiect in France, in England, and in 
Germany, I may say that the conclusion arrived at in 
them all is this: ‘ 





The appearance of naphthaline, 
and especially its disastrous effects, date from the 
time when the distillation of pit coal at high temper- 
atures was commenced. The only remedy found for 
this evil is to secure a perfect condensation, and to 
leave the gas as long as possible in contact with the 
tar in the pipes of fabrication. 

Tais double conclusion ontside of the sanction in 
practice is verified thecretically. In the distillation 
of coal at high temperatures, on the one band w 
effect the more or less partial distillation of the tar 
(for every one knows that in the manufacture of naph- 
thaline in the arts it is obtained by distillation of tar 
On the other hand, the temperature of the retort per 
mits the development of igneous reactions, so well 
and deeply studied by Mr. Berthelot, and which I 
propose to examine iu passing, so far as they relate to 
the production of naphthaline. First of all it is ne- 
cessary to enumerate the gases of the hydrocarbon 
series, which analyses shows to be contained in illu- 
minating gas. They are 

Marsh gas C H, 
Acetylene C.Hz. 
Ethylene C.H,, 
Propylene C;He. 
Butylene C,H 

Those igneous reactions, of which one of the most 
interesting (due to Mr. Sannsure) is the production 
of C,.H«, in the decomposition of the vapor of ether 
or of alcohol by a red heat, reduce themselves to fonr 
principal combinations. 

ist. Condensation polymerique. 

2nd. Combination of carburets between themselves 
and with hydrogen. 

3rd. Inverse decomposition. 

4th. Reciprocal decomposition. 

By polymerique condensation we find that acety 
lene can produce benzine or styrolene. 


3C;H, C.He 
Acetylene Benzine 

4C.H, C.H. 
Acetylene. Styrolene. 


The benzine thus produced heated with the acety- 
lene will give by direct combination styrolene 
C.H + C,H, C.H. 
Benzine. Acetylene Styrolene 
By decomposition of the hydrocarbons into hydro- 
carbons with small proportions of hydrogen and into 
hydrogen, or by inverse combination 
Ethylene gives hydrogen and acetylene 
C,H, Hi, : C,H: 

Lastly, by reciprocal displacement of the hydro- 
carbon groupes we reproduce benzine and styrolene. 
C,.H, i C,H, C.H. t C.H, 
Diphenyle Ethylene Styrolene Benzine 

Thus with ethylene, olefiant gas we produce ace- 
tylene, with acetylene we produce benzine and styro- 
lene, which gives us all the elements for produci»g 
naphthalene. In fact, 
lst. Styrolene and Acetylene give Naphthaline 

C.H ‘ C,H, C,.H. + H; 
2nd. Styrolene and Ethylene give Napbthaline. 
C.H. + C,H, C,.H. + 2H; 

The two reactions serve to explain tbe formation of 
naphthaline during distillation at high temperatures. 

More of them may be found in the memoir of Mr 
Berthelot, published in the Bulletin of the Chemical 
Society, but they are more complex, and their study 
would exceed the limits of our paper. Here then you 
have the two causes of the production of C,.Hs by 
the distillation of coal at ‘high temperatures. First 
more or less, perfect distillation of the tars, and 

2nd, Igneous reactions. We shall see further on 
that a third cause for it exists. 

As to the remedies proposed against the nuisance 
of C,oH. they are all based upon its solubility in tar, 


such as the prolongation of the contact of the gas 
with the tar (worm ?), or upon its solubility in the 














oils of naphtha, petrolenm, ete list 1 t t and the gas after havin bandoned the greater part 
|coal and easily condensible, « t OV t} vhat it contained, in consequence of the realiza 
purifying material Chis was t tat t jues- | t in all gas works of the remedy previously cited, 
on when I undertook these res ler the h consists in leaving the gas as long as possible 
direction of the learned engineer of t I I contact with the tar; this gas, I say, were it still 
pany, Mr, Arson, and there it is t i aturated with the vapor of naphthaline at the en- 
Those examinations which I review today, bear uy trance of the purifiers, in spite of an energetic refri- 
on two points, viz. : geration in winter for example, would no longer de- 
lst. What is the influence of aqueous vapor i1 t- | posit considerable masses at determinate points of its 
ed into the gas by the exhanster under a pressure of| course, as I will show. Crystalized naphthaline 
five atmospheres kes its first appearance in gas works that distill at 
2nd. Is a change in t elect ‘ f we temperatures, under the covers of the first pu- 
of the causes of the production of 1 thale1 rifying boxe that is to say, before its second pas- 
The series of experiments to w 1] te your nto the purifying boxes, if it enters into the 
attention, sllow me to reply tl t tion of | last from above, or in the pipes which precede them 
aqueous vapor into the gas me | if it enters from below. Upto that point little or no 
naphthaline. naphthaline is sublimed because in each works, even 
Ag to the influence of hange it state | those where the condensation is most perfect the gas 
f the gas, I have been able to fir arrives at tue first purifiers holding in suspen- 
permits me to suppose that this i ‘ f nios me tar, which is totally arrested by the first 
duction of naphthalin Neither by | e1 At the outlet of the purifiers naphtha'ine is 
ity into the gas by very it ni machir I posited, when the pipes are at a temperatare suffi 
strurted under the direction of Mr. Ars I } nt to allow the vaper of water contained in the gas 
causing an electri park to be disenva bv 1 either that coming from washing the gas which the 
of a very strong Kumkorff coil, in a tube filled with | temperature of the reaction in the purifie:s has not 
yas during an entire day [ was unable to produce | allowed to condense, or that due as we know to this 
by either of these two meat ngle at f nap) ume reaction) to condense either in whole or in part. 
thalene. The question remained just as it was, viz.,| Then the pipe to the station meter is less and less 
Does naphthaline pre-exist or not with gas Fro ybstructed, the gas abandoning also less and less of 
new observations and new experiment essitated | its aqueous vapor. Atthe station meter the gas is 
by a considerable production of C,,H t vorks | saturated anew with aqueous vapor, and while the in- 
which I manage, I have been led I think, if not to q| let has its section almost free, its outlet is closed cr 
categorival answer to this question, at least to the | comes to haveasection much more restricted by the 
discovery of another cause of the production of nay napbthaline that collects there, the necessary condi- 
thaline, and consequently )a mea g | tions being fulfilled for the condensation of aqueous 
this production. yapor. The same thing happens at the inlet and oute 
But what these observations and expe nts d et cf the holders and the outlet governors, but to an 
enable me to Say 18 this, that if ¢ H pre-exists i extent less perce ptible, inasmuch as the entire mass 
the gas after the apparatus f ¢ fthe gas does not come in immediate contact with 
rification (which I do not believe its dey t is e | the water. These observations are the result of notes 
to a physical phenomenon While if it does not pre made ir the works which I direct when, as I have said, 
| exist after the purification of the 5 ts deposit is | thé production of naphthaline is considerable ; this is 
due to a chemical phenomenor Now, tl 5e] jue perhaps to a cause which I have not made known 
vations and experiments bear upon a single point, | here, although it may be a strong argument in favor 
that is, that naphthali: 8 when | of the theory which I sustain. 
| there is a condensation of the aqueous vapor co! I will cite one case On the lst of December a new 
| tained in the gas—that this deposit : eded by | Station meter with new outlet and inlet pipes was 
the phenomenon of the condensatior e 4 , r, | placed in service Although this meter measured 
|and that gas, absulutely dry, deprived ts aqueons | each day a volume of gas considerabiy above that for 
| vapor as much as is possible, for the absolute dessica- | Which it was built, still it absorbed only fifteen milli- 
tion of the gas is very difficult t my that | meters of pressurt On the Ist of January following, 
gas, I say, absolutely deprived of the vay cal ter. e month after, it absorbed 170 millimeters of pres- 
does not deposit naphthaline in tl i let pipe was lined all around (bushed 
tions of temperature and pressur literally h ¢ Hi., its inlet though spangled with 
If then naphthaline does pre-exist { f+ naphthaline was relatively free from it. It is useless 
its purification ; if its crystaline deposit is due toa|*® Say that the meter was filled with pure water, 
physical phenomenon, if the crystalizatio: race Why are the covers of the two purifiers spangled with 
ded by the condensation of the vapor of water n-| sublimed naphthaline on the inside? Why is the 
tained in the gas, it obeys a law wh I t fur. | Surface of the material in the boxes covered with 
mulate thus naphthalin« It is because the gas on leaving the 
‘* In a mixture of several vapors, w f the | boxes, saturated with aqueous vapor change of velo-- 
vapors attains its point of condensati t displaces ty finds a condenser with a large surface abandons 
the point of condensation of the vapors with wl t| apart of its aqueous vapor, and the proof that it 
is mingled. abandons a part of this vapor is, that if the gas enters 
This law has as yet been neither est hed nor | from above the surface of the materia! is damp, wet, 
verified. I have submitted it to the ition of | and that in descending through the interstices, the 
experienced physicists and I may say that it now | dampness diminishes, disappears towards the middle 
the subject of study by a learned professor of Phy- | and reappears again below near the bottom, which is 
sics, a friend of mine, whom I cannot rwise de a new condvnser cooled by the soil, or the current of 
ignate than to say he is the director of the laboratory | air in the cellar under the purifiers. Leaving these 
of Physics of the High Studies of the College of | naphthaline reappears, obstructs the ontlets of the 
France 34, and its deposit, as I have said, goes on dimin- 
I abandon this hypothesis and return t t of t ishing to the apparatus, which follows where the gas 
ion pre-existence of naphthaline in the , which is | reabsorbs all the quantity of water which it has given 
the one that I maintain ip en route, gives it up again by condensation, and 
Nephthaline does not pre-exist in the : will deposit anew more naphthaline in some cendi- 
| the apparatus which the gas traverses, it t tions, such that the first deposits of it which have 
toa temperature much lower than the ndensing | taken place woul t permit us to suppose that it 





point of C,,H., which falls to 79° Cent Fal existed sti The analysis of illuminating gas does 
and boils about 216°—220° Cent. (419—428 Fahr not show presence Of naphthaline. I speak only 
under a pressure of naphthaline (especially that which | of suck lyses as have been made up to the present 
the gas could hold in solution up to its point of satu- | time, io not refer to the new communications 
ration) would then be deposited at a definite } t, | made by Mr. Berthelot to the Academy of Sciences, 
I ! 
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vb permit » | ve that il t l 
only composed of rs The ex} f 
itschke ted in S I t! only ¢ 4 
establish the existence of naphthaline \ I si 
discuss these experiments further or It is easy te 
prove that the C,,H. which Pitschl has f l 1 
not pre-exist, and that t] natnre of tl ( li § 
to which he submitted the is had given birth to it 
forhim. Analysis of gas shows the presence of et 
lene, of butylene, of acetylene, of 1 h gay, of the 
oxide of carbon, of earbonic f } f 
nitrogen, but of naphthalir Napht i 1 
not pre-exist then in S [t form lf t eé ar 
under certain influences. No more does benzine pre 
exist in gas for it would dis t I t eit 
it, either that which the gas contained that ) 
ited in the pipes; analysis moreover d ! ) 
its existence in it. However, in the street ‘ 


find naphthaline in dangerous proportions, and in the 


drips we detect the presence of benzin« Bou u 
produced under the same circumstances and under 
the same influences, but with this differen ilways 


that naphtbaline can be produced from benzine, and 
that benzine cannot be produced from naphthaline. 


If I establish this parallelism between the 


dies, that is that the igneous reactions of which ] 
have spoken above, make known the relative rela 
tions existing between them, and that it is thus that 


I happen to establish the production of naphthalin 


in the gas, and it did not 


there. 


consequently that 


[ will describe an inte resting fact that 


observed, and that I thirk it nee ssary to make 
know! 

Upon one of the main outlet pipes of my works, 
whose diameter is 350 millimeters (14 inches) I have 
had a branch at a distance of 1200 meters from the 
point of departure, a new condict of 300 millimeters 


in diameter, which is supplied only from a siz 


point and at intermittent periods. In one place this 
face de- 
scended, by necessity to a depth of four meters (five 
feet 

’ ’ 


The syphon that this difference of level 


pipe whi was only .80C. below the sur 
and this for 700 meters nearly to its junction. 
necessitated 


was always filled with a blackish liquid, very rich ir 


benzine, while the syphons at the outlet of the work 
the 


save only water with some 


and of main pipe which suppli 


traces of ligh 
tends to prove that the gas that 


sleeps, so 


to peak 


in this pipe ot 300 millimeters, unused at certain | 


iimes and sometimes for long periods, undergoes ce1 
tain influences in which time also acts, gives birth to 
and that it did pre-exist, 


the gas before the 


benzine not 
all the course of 
say foralength of nearly two kilomete 
we find in the liquids of condensation onl 
[ have said that the 


the fact 


ces of benzine (C,H 
that I mad 

tirely dried, entirely deprived of 
The fol 


ment established that gas er 
iqueous vapor, could 
not deposit naphthal née lowing are the ex 
periments : 

Ist. 


one which conducted the gas in itu ordinary state 


I took upon the same courant of gas two bran 
es, 
in the other it passed successively through thre« 
flasks ride of 


calcium in such a way that the gas was entirely dried 


containing each one kilogram of chk 


When the first flask became wet I renewed the chlo 
ride of calcium that it contained. The gas from each 
of these two branches followed the same course ir 
glass tubes, kept parallel, which were joined to a se- 


ries of Liebig tubes, which were plunged int 
same salt bath, kept constantly at a temperature of 
7) Cent. Up ited 


4) leaving the bath the gas circu 


in parallel tubes and entered a new series of Liebig 
tubes 


and sometimes with a refrigerati: mi 


plunged in the same receiver filled with ice, 





outlet of which, after passing over an identi 
[I caused the dry gas to absorb water by simply fi 
ing through it I'he gas thus restored to state of or 


dinary moisture returned by similar tubes to the first 


into the same salt bath which it 
hike Liebig tubes. I reproduced in 


exaggerated form, what actually occurs in 


passe 1 through in 
this way in an 
practice, 
to 





the gas passing suddenly from a high temperature 


a very w one, and char 


‘tion of thi 


ging velocity in consequence: 


pipe. Itis 


iseiess t 


Bay that I operace 











that the quantities of gas with which I experimented 
vere equal 
This experiment lasted for a month, and that to in 
the ime month of December that the same gas pro 
duced an engorgement from naphthalin¢ . In the out 
let of the station meter of which I have spoken. That 
1} ch I experimented was taken off before i 
t this apparatus. Let us look at the results 
I never obtained a trace of condensation or a trace of 
iph ne in the tubes through which the dried ¢ 
passed. I did obtain condensetion, and always napl 
not ly in the tubes where the gas was not 
ried. but also in those tubes where the gas dried at 
t had given none, but had retaken moisture from 
the last flask. 


I think this first experiment conclusive, 


that the dried gas had gained i1 illuminating 


y to forsee. 


is Was e@ 


Second Experiment.—As I said before, naphthaline 


made its first appearance in my works, in a consider 
quantity, upon the surface of the purifying ma- 


the 


terial in boxes, and upon the interior of the cov 
rs. One of these, in” particular, permits the crystal- 
ition of naphthaline to take place in proportions 





such that we cannot think the naphthaline was pr 
du 4 


iced far away. for ld i 


‘ yr it would ail have been stopped 
there if this naphthaline had pre-existed in the gas 
[ divided this box intwo parts. In one of these p 


the oxide of iron was left as usual, in the other part J 
put a layer ot oxide of iron 20 centimeters thick, an 
then placed quicklime upon this for a heighth of 
centimeters At the end of several days I raised the 
box. The surface of the half that I had 


yver of the he 
left in the ordinary condition 


the oxide of iron part 
was literally covered with naphthaline, and the cor- 
responding part of the cover was spangled with it. 

The part where I had placed tke quicklime had not 
a trace of naphthaline, and the half of the cover 
The 


worked equally in other respects, that is to say, that 


over 


box was 


the quicklime had not a trace of it. 
below the 20 centimeters of lime, upon leaving the 


point where the whole box was filled with oxide of 
iron in the ordirary state, the material was blackened 
equally over the whole surface of the box, and at the 
height. 
water of the 
the of 


showed the contrast of being upon one part entirely 


sam The lime was partially siacked by the 
Thus, the 


the box, 


gas which it had absorbed. 
the 


surface of material, and cover 


free 


dry and from naphthaline, while upon the other 


part naphthaline was perfectly sublimed in brilliant 


ind moist particles 
A third experiment, which is a reproduction, upon 


a large scale of the first,is now in progress, but I 


cannot now make known the results, as I intend 


to make it last for several months. 
letter that I 


my colleagues, the manager of a 


I feel authorized to quote from a have 


received from one of 
large works, in whicb the purification is by lime ex 
clusively, 


and susceptible still of absorbing a considerable «uan- 


not quicklime, but lime slaked in powder, 


tity of aqueous vapor. I quote literally from (his let 


ter, which was not written by request, the author be- 


ing ignorant of my experiments, and the theory which 


ows from them. ‘* I must tell you, first of all, that 


my condensing apparatus is sufficiently powerful, 


ynsequently, deposits of naphthaline suffi- 
luce an obstruction in the ordinary worl 

My purification is still entirely by 
lime. little or no naphthaline at the inlet or 
outlet of my purifiers, and it is only from sense of 
duty that I overhaul this part of my pipes once a year. 


re of 


I have m a deposit at the inlet of the station 
l at the outlet.’ 


thes¢ 
that naphthaline is produced at the outlet 


meter, and 


[ underline last words, which confirm my 
statement 
of an apparatus in which the gas is saturated with the 
vapor of water, and when it gives up this vapor by 
The influence of condensation of 
aqueous vapor contained in the gas upon the produ 

tion of naphthaline is, then, evident and demonstrat- 


condensation. 


1 upon gas perfectly purified, and 


| tent heat of 








third « 


riments. This is the 


) reproduction in 


of { reactions, anak us to the igneous re 
actions [ have described above briefly. 

The gases of which illuminating gas is cons posed, 
under certain influences, notably those of heat, as 


Berthelot, are iged into other bodies, 





found by 


ind hy a series of inverse dec« m positions and recip 


rocal displacements, prodn benzize, and from that 
naphthalin« If chemists can by the aid of apprecia 
ble forces t bodies to react upon ¢ ach other, de 
compose them and form them again, these bodies 


placed in favorable conditions, with smaller forces 


same actions 
that Science has 
Is not, 


n of aqueous vapor a source of heat? 


r 
vs 


can natu 


and produce the same new bi 


created ans less powerful. moreover, 





the con 


Does not the ndensing abandon 


vapor ol water inc 


all the heat that has been absorbed by the change of 
state fr vater into vapor, otherwise called the la- 


t heat of vaporization And cannot these quan 
tities of 


the 


hus restored, in the mass of gas, play 


same 1 is the heat with which igneous reac- 


tions are produced? Would not the reactions which 
change marsh gas into ethylene, ethylene into acety- 
lene, a lene into benzine and styrolene, styrolene 


naphthaline, benzine and ethylene 


ne and hydrogen, anthracene and ethy 
enzine, ause a 


lene into naphihaline and | etc., ete., ¢ 


disengagement of heat if tl 


the of 


would giving up to them also the la- 


ley were produced and 


condensa ion either benzine or naphthaline, 
it not ¢ se 
of these two bodies ? Is not 


the 


vaporization 
the 
th 


the impact of yas in pipes also a source of 
heat, which, 
actions of 


the 


ugh inappreciable to us, could favor 
which ] speak, 
experiment of Pitschke who found 
that is to pass through a serpentine 
filled 


benzine and naph- 


“In causing 


ut 9 metres long, with chloride 


18°C 


glass tul abs 
of Cs 
thaline were separated, the first especially in a qaan- 
iable,”’ (the 


, 
4 very appreciable quantity 





clun, nd ccoled to 
H. was not, it 
‘*then that 
as, and evaporating, he 


second C 


in passing ether through the ¢ 
obtained benzine and naphthaline. 
t surprised at this last fact, for ether dis- 


solves the hy: 





[am n 


lrocarbons, notably, ethylene ; the ben 


zine and naphthaline could thus have been produced 
1 tof the hydro- 
carbons in the ether or during its vaporisation. The 


y be conclusive upon the condi 


] 


either during the a dissolution of the 


experiment could onl 


tion that benzine and naphthaline were exclusively 


the only hydr arbons which, existing in the gas, 
were soluble in ether. As to the first experiment, it 


would not be conclusive tome. In order to produte 


benzine and naphthaline 
ppre¢ able,” it 


quantity of gas, ind one can easily describe the diffi- 


** first, especially in quanti 


ty, very a iS hecessary to pass a certain 


a 


culty of filling a serpentine glass tube, of which the 


y very small, with the chloride 


ould lead us to think that the gas 


diameters are eneral 
of cal 


which Pitschk« 





ium This w 


exsmined had not been always thor- 


} 


ly dried—the 





iryil 


ig of the gas being a very deli- 


cate 


operatio If it had not been thoroughly dried, 
the condensation of iq 


ing to 5 hi 


ueous vapor by the refrigerat- 


us produced, as I have indicated, the 


naphthaline which was deposited. The same chemist 
produced nitro-benzine 
He 


nitro-naphthaline, w 


by passing gas through fum- 


ing pitric a id does not say that he produced 
hich he would easily have distin- 
guished from the first by their different properties, 


The nitro-benzine solidifies at 3°, and nitro-naphtha- 
line only at 43* - 

Refrigeration alone does not cause deposits of nap- 
that the 


have cited above, proves that 


thaline, and it is an error to think personal 


experience, which | 


cold produced naphthaline. It was only produced 


because the condensation of aqueous vapor is mor3 


abundant in winter than in summer; but asthe gi 


as 
is by the cold more easily deprived of its aqueous va- 
por after the condensation of it does not produce it 
self. I readin in Knapp’s Chemical Technology : 
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‘ At all tinies we find cases where, in spite of refrig- | tribute to the illuminatir f EVENING SESSION 

eration carried to —20 ¢ we cannot obtain any | sold, in place of 4 ‘i 4 ‘ation convened at 7.30 

naphthaline. evil is thus be the President. who 
Before closing, although the considerations which {the expenses caused 1} J ok onr recess we were 

follow do not relate directly to the theory which I | for combatting tl truc fy nd the meeting is now 

maintain, I tbink it is well to explain why the deposit] in illuminatirg p rks, and questions. Tam 

of naphthaline is not always found at the point where volume rrespond to t it t } her presented to us, and 


the condensation of aqueous vapor takes place. The } line crystallized a1 


naphthaline is prodneed in this place, but it is not 




















three papers read. 


lis getting to be 





deposited there always, because, as the flakes are | for the prevent , s consid ile expense to 
very light, and drawn along by the current of the gas | rious as the ul force, who have to 
they are deposited where, by a change of velocity, an | based upon th that isa matter of no 
obstruction, a bend, the gas finds an eddy, or, so to | application of it annoys our consum- 
speak, a time of arrest: or, where it meets a material | vents for it, to t lone, putting ont lights, 
obstacle, the rough sidesof the pipe for example, then | supp< to ne or, when a person 
wherever it has been dep sited by any one of thes« I y th trict I I é n I and finds no gas, 
causes whatever, it forms an obstacle of itself to the | been obtained, tl from the office, xnd it 
naphthaline which the gas carries along, and holds in | more than a 1d any one—there- 
suspension, and little by little the deposit augments | absorbing p ilting from naph- 
at this point, its flakes accumulate, one upon th In some worl n to ourselves ; and 
other, upon the whole periphery of the pipe. Often, of enricher is r this naphthaline, 
in house services and street lanterns, during severa | with suczess for t have ineurred by 
winters, the water of condensation freezes, and the | richer is in the form of ? fold. 
crystals thus ,ormed constitute the material obstacles | of petroleum ] I would like to know 
which stop the flakes of naphthaline which otherwise | coal, removes tl Over the central part 
would be carried to the burners. To sumup. The | tried and fail I} n t f N \ ym the Hudson River to 
produciion of C H. is due to the distillation of coal | ture of gas by tl I i We occasionally 
at high temperatures, but this is entir¢ ly dissolved | from five to six | but very little ; and 
by the contact of the gas with the tar and light oils | of gas produced l Albany. We use the 
which contain it. The production of n aphthaline thaline had formed and troubled, to any extent, 
varies with different coals, and the constituent ele- | eight inch pipe in tl i deal of time spent at 
ments of the gas made differ with the coals also. actions spoken of by M. | of naphthaline, but to 
The more that a kind of coal contains, ¢s elements | explanation of 
constituting illuminating gas, of marsh gas, ethylent Another method f met gentlemen, and, in 
ace tylene, STY ro'* ne, al 1 anthrace ne, the great r will | Zin¢ up mn the I Ural) i ' they hav: said 
be the proportion of naphthaline that this kind of filled. This, it is naphthaline = is. Six 
coal will produce. The production of naphthaline, known of instances ere it d [ have met them again and asked 
after leaving the purifiers, is due to reactions which I | all heard the pay ir f } f the v anyt , about it, and they have 
shall call intimate, which take place produce them- Wilmington, Del y ‘ A ie know well enough 
selves) in the different elements that constitute the | case, and his system i seem t So, Mr. Wood, you are liable to be 
gas; the condensation cf aqueous vapor causing | Your most favoral 
these reactions—or, at least, these reactions do not thaline forms it # ay { I [ »w that I can throw one 
take place, or, rather, naphthaline is not deposited manufacture after tl : , us subject; but I would 
when the gas is entirely deprived of aqueous vapor tribution when the rove y y there is between the 
This being admitted I have only to describe the | Pres nted. we shall st | Mr. ¢ irley proposes 
means that I have employed to accomplish the desic- | i right and his « = the retorts and carry 
cation of the gas, which is too simple to re quire a v hed for by we I I ' villnot be deposited. In the paper 
long description Phis process, the applicatic ee would seem that in 1 n } ‘ ( Dresser , S proposed to vemnene 
above theory, I have patented. id in freeing you fy ry lime used on the purifi- 
At the outlet of the purifiers, as they are already |‘ Lo deprive y —— ent ahinekl dial 
established, the gas passes through one one or more RSS RIE 96 ste dah gaits apostp op ae y - ts se 
boxes filled with an agent that has a great affinity for The means he used oot 28 oe Pee ee 
water, quicklime, potash, soda, baryta, etc., etc: the | vapor was | ‘ 

“ZS PA oe i station meters, | I Id this experiment ; but 
hydraulic joint, if the seal is thus mode, is produced aE colt 1 +e 
by means of any non-essential oil. The syphons are water in the & a 5 ales pa a of th 
filled with oil; the station meter is filled with oil: in| “ MOT® Simple Method | = separ rae Shin Set pa ceie aay es pe 
fine, upon the water of the gasometers is a bed of oil qutcklin . when : PROBS _ Pee Sian ra 

‘ . the vaive-hou ist t ente t roeter with benzine, 
some centimeters in thickness. After passing the out- ,; : eas 1 ' 
bution. 1) I \ny non-essential oil. The ob- 
let governor, for more safety, the gas passes through 3 


With the means In u I f ‘ sad yntac 


some columns or boxes filled with the agent having eed : 
P alcohol, naphtha, et 


an affinity for water, adopted in the first apparatus. 


t of the gas with the water 


: - . Thanking you al tl h ! My object 1s to put it, so that it 
The street sypbons are filled with oil like those at the died on 
k - act orded to this already pat y nderstood, how to do it. There 
works. . , 
6s . Mm the hope that it may the humble m t 3 ne the use of quicklime in the 
A serious objection arises here. The consumers ‘ 
: your minds into « nnels of inv | , E 4 »9ther, and most convenient and 
meters would rapidly have the water line lowered by | ° 
: k ’ | prove of permanent value to th f tou y light oils to flow on the top of 
the gas which arrived dry, and, consequently, with : } : 
at . : ‘ represent nd prevent tl is from absorbing moist- 
great affinity (avide) for water t 
‘ 1 aa . When Capt. Dr 
l be necessary to use others, or to adjust their | len Capt 
It wil Tl , db | pologize to you ntleme! rl *t two methods—they are 
sve 1er. Mis, at any rate, would b23 an incon- | ®PO*95*49 'Y yo" CHAUCHIS . ; ; ? 
level oftene i J i 1 1con it ia ok ay Ya [ ® t of the first is to dry your 
venience very trifling compared with those resulting trie@ to cut this down more J 


‘ 


from the deposit of naphthaline, which, at certain able I was to do it 


te 


times, either about the works or in the canalization 


of the city, are of so grave a nature that they might 


Mr. Forstall , Cc I Mel nLy We [ 


apologize at all, for | m e wt 





compromise the services of manufacture and of the 
much entertained 


. + + 


public lighting, and also cost the gas companies con- 
} >» ryt ; ‘ 5 ( . . 

siderable sams—sometimer ¢ utirely a pure loss. I Che President i ; I 

shall be happy to have found, if not the first cause of paratus for testi you 

4 plain to the Association nd p ! | sy . 

decided to request Mr. Goodwin t ry fi Wi 

one of the causes, and to have demonstrated and in- | of gas with his appar t 


this evil and the remedy for preventing it, at leas: 


dicated a simple proceeding which allows to remain in | provided there was sufficient time 

bit . ' 
the gas the elements which, at a given moment, pro- | cussion on the various paps et to | me ,nS 
duce naphthaline ; but which (not producing it) con- | The Convention then adjourned 


lto keep itdry. It is 


uply wanted to reduce 
l try it, if necessary. All 


lime on a part or the 
then use the oil in the 


use the lime on every 





» result ? 


know; 1 never tried it. 


me, but it is a different 
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Mr. McElroy 
the Gas-Licur Jovrnat, I determined to give it a 
trial, and the only way I had to do it was to fill one 
tray with quicklime. I thought I would have an op- 
portunity to experiment before coming to the meet- 
ing, but, unfortunately, the box held out longer than I 
expected, and I had no chance to see the effect, con- 
sequently, I cannot give itto you. Naphthaline has 
been a great annoyance to me, and one of the worst 
things about is that you don’t know where or when it 
is going tostrike you. Jt is like the measles—you 
all have to have it sometime. Why, at one time, I 
had 270 complaints out of 5,500 consumers, and I 
certainly think that anything that can be projected 
here to cure this annoyance will amply repay us for 
coming here. I have tried everything. I have cov- 
ered my purifiers with lime, and sometimes I would 
succeed, and at; other times it wasn’t worth shucks. 
[Laughter }. 
benzine, without bringing it into contact with steam, 


On seeing this process explained in 


I got up an instrument for vaporizing 


and, during the greatest consumption im the evering, 
I would pass that rightinto the main withthe gas, 
and that, heretofore, until this year, had the desired ef- 
fect. I could always pill the monster in two nights, | 
but this year it got me down, and gut stronger every 

night. [Laughter]. But the morning I left home to 

come here I only had eighty calls, so it is getting bet- | 


ter. I was in hope I could try this desiccation pro 
cess. I have atar pipe in which all the tar and drip 
from the retorts pass. 1 have | 
a three-quarter gas pipe, with steam at about 80 or | 
90 pounds pressure, and you can’t hold your hand on | 
that pipe, so that, if there was anything in that, I 
think I could drive it off. It has been in operation 
for six months every day and night, and it don’t reach 
the trouble, so I don’t give much for that. [{Laugh- 
ter. } 

Mr. Lindsley—I feel a good deal interested in this | 
subject. For three years I was ignorant of naphtha- 
line, but learned to my sorrow afterwards what it was 
to the extent of having from four to six inch pipes 
stopped up with it at various times. For the latter 
part of that time I would use the test gauge to dis- 
cover it, get behind it, apply fire so the heat would 
go forward in the direction of the gas, and, in that 
way, I have thawed it out; but Mr. McElroy has oc- 
oasioned me a momentary pang. [Laughter]. I have 
labored for some little time under the delusion that I 
bad a good thing, and I thought I would communicate 
it. Iwill not give any scientific plan but relate my 
experience. I have sprinkled my purifiers with ben- 
vine for two years, and had asteamed gas main; and, | 


This is an inch pipe. 


in addition to that, Ihave had a pan, nix feet long 
and three feet across, near the inlet, and for the last 
two years I have had but very little trouble, so that J 
did think naphtnaline didn’t amount to anything after 
all. Once in a while it indicated its presence, but I 
would send the boys around and dispel it, so that, for | 
two years, I have had a good time; but Mr. McElroy 
has frightened me considerably. [Langhter. | 

Mr. McElroy—I didn’t include light tars in my 
heater, so there is some chance for that yet. 
dissolved naphthaline with steam, and, at first, I 
thought it was a bully thing [langhter}; but after- 
wards I found I could not get anything to wash it| 
out. Put benzine in, and boiled it; the result was I | 
had afterwards to pump out the boiled benzine. In 








I have 


short, I find when I keep my yield up to five, or 5°20, | 
lcan'teure it, unless this desiccation process will 
cura it; but if I reduce it down to 4.95 then I can 
handle it with benzine. 
it. 

Mr. Coggshall—What was your production, Mr 
Wood ? 

Mr. Wood 
feet to the pound. 

The President—I have used cannel coal and had 


Above that—I can’t control 


Our average yield for 12 months is five 


naphthaline ; oil—naphthaline ; Penn coal—naphtha- | 
line ; and several years ago I was making gas with | 
iron retorts, less than three feet to the pound, and 
had naphthaline. 

Mr. Rankin—-I would ask Mr. McElroy if any va- | 
pors are engendered at the same time with the gas? | 


} 


illuminating power. 


| Tuyaka and Okabe. 


Mr. McElroy 


present as it comes from the retort house, 


Water of distillation is certainly 


Mr. Curley—I can easily understand why that is 
from the fact that he gets sucha large yield. If I 


1 


could run off 5 feet naphthaline would make its ap- 


pearance. My production, per ton of coal, is 10,800 
feet of 17 candle gas. If I run up toa larger quanti- 
ty of gas I deprive it of all light vapors. When they 
are decomposed they add very little illuminating 
power to the gas; they increase th 


what, but very little ; 


volume some- 
but I find that a small quantity 
of vapor mixed with the gas make it six or ten times 
more valuable, as illuminators, than the same vepor 
decomposed in the form of gas. 

Captain White—I will supplement Mr. Curley’s 
remarks with a little of my experience, which I will 
leave as a legacy to the Association. My gas averaged 
nearly seventeen candles for two years, with a yield 
of 11,000 feet to the ton of coal, and I used nothing 
but West Virginia coal—no enricLing material. The 
method used was something similar to Mr. Cnrley’s 
method. The process was simply to first use a fric- 
tion serubber—a very simple affair, consisting of a 
series of boxes with perforated screens—a series of 
screens. I carried all the regular products from the 
hydranlic main into these boxes. The gas left the 
retorts under the action of the exhauster, and passed 
through these boxes, passing through the screens‘ 
and so breaking up the molecules, and the vapors 
were received by the gas and mingled with it as it 
went along. The process was simply that and no- 
thing more. It went on through the ordinary pro- 


cess, the purifier, etc., and we never knew what 


| naphthaline was, and aever had any tronble about the 


The gas was always over 16 
candles. Another gentleman, who had no interest 
whatever in the process, tried it with the same re- 
sults that I obtained. I concluded when I was going 
to leave the company, for certain reasons, to take 
that thing ont. 


would take charge of the works this month ; 


I did so, supposing my successor 
but he 
did not come, and—note the result. In two nights 
@er I had taken out that scrubber, I had 190 people 
They had no light. A 
few days agoI got mad; went out and purchased 


in the office calling for gas. 


some coal oil, mixed it with sawdust, and stopped it | 


up, and as long as I kept my production at five feet, 
or a little less, I had no trouble whatever 

It is all very well to pass it through dry lime, and 
grease your mains, and all that kind of thing; but if 


you go to work and put that scrubber in your works| ~~. - ; 
which a large traffic can be carried on tothe main 


and it won’t cost you more than $100) yon bave a 
solution of the whole thing. And it is a gain to your 
companies too. We have not had to purchase any 
high-priced coals, and have saved all the labor of go 
A few 


thousand dollars look better on the dividend account 


ing around and cleaning out the service pipes. 


than on the expense account, and there is where I 
managed to keep it while I had that scrubber. 


[To be continued, ] 





Projected Railroads in Japan. 





Mr. R. V. Boyle, Engineer-in-chief of the Japanese 
Government Railways, has recently made an examina- 
tion of certain lines believed to be most needed, and 
reported thereon, dividing the proposed lines into sec- 
The first sec- 


tion is from Tokio on the Gulf of Yedo northwest to 


tions, of which he speaks separately. 


Takasaki, 66 miles passing through Inatsuki, Omiya, 
Much of the work on this sec. 
tion would be light, through some large river cross" 
ings are needed over Toda-gawa, and protection of the 
road-bed against floods in that river would also be 
necessary. ‘Takasaki is town of much importance, 
with a considerable trade, and there is already much 
traffic along the proposed line, whicn could probably 
be much increase by the railroad. 

The second secticn is from Takasaki nearly due 


west to Matsumotc 73 miles, and this section will re- 


a tunnel yut a mile and a half long at the head of the 


Shiroya Valley. ‘There is much broken and mountain 
ous country along the line, requiring the heaviest 
grades and sharpest curves the rood, besides, for most 
But little local treffic can be looked 


for, but this section wonld be of value as a part of 


expensive work. 


the through line and as connecting populous provinces 
now separated by a mountainous district crossed by 
few roads, and those very poor. 

At Matsumoto the line turns sharply to the south- 
ward and runs in that direction 70 miles to Nakatsug- 
awa-Yeki. The work on this section will be lighter 
than on the previous one, though some heavy grading 
will be needed on the divide between ths Sai-Kawa 


and Kiso-Kawa valleys. For the most part, however, 
the line follows a natural and comparatively easy route 
through the river valley, needing some bridging, but 
none of very large size. Much local traffic would 
come to the line, besides a considerable busines in 
lumber, which is floated down the mountain stream 
From Nakatsugawa the road will turn westward, and 
run in that direction fifty-five miles to Kano and Gifau> 
following the valleys of the Toki-gawa and Nemoto- 
gawa, and then crossing a low range of hills, down 
the Oahri-gawa and Kiso-gawa to Gifu. The grades 
on this division will be light, and the only expensive 
bridge nee 
Doda 


These four sections complete a main line of 271 


led will be that over the Kisogawa, near 


miles from Tokio to Gifu, and from the latter place a 
line already surveyed runs south-west seventy-fonr 
miles to Kioto, making a total distance of 345 miles 
from Tokio to Kioto. At the western end the line 
would connect with the 49 miles of road now in oper- 
ation from Kioto to Kobe, and at the eastern with the 
18 miles from Tokio to Yokohama. The line marked 
out connects two principal cities, and follows an 
already established route of travel and trade, which is 
believed to be capable of great develogment. 

The last section surveyed forms a branch of this 
main line from Uyeda and Tanaki north by east to 
the important sea port of Niigata. This branch will 
require only a moderate amount of heavy work, 
thongh much of it is through a broken and hilly re- 
gion, and a good many bridges will be needed. There 
will be little rock work, and most of that is through a 
light and easily-worked rock. For much of the dis- 
tance the road follows the Chikuma-gawa, and it will 


| have to meet the competition of boat navigation on 
| that river for nearly 75 miles. 


Much of the line, 
however, is through a very rich rice country, from 


line.—Jron. 





Prices of Gas Coal. 





‘he market presents no new feature. Prices of the 
domestic coal remain without change, except so far as 
New England deliveries are affected by the enhanced 
water freight from Baltimore. These latter now range 


from $1.75 @ $2 


for ports east of the Cape—mak- 


ing the Penn and Westmoreland coal cost from $6.25 


@ $6.50, according to the port of delivery. When 
Provincial and English coal, of approved quality, can 
be delivered at the same ports at $4.00 @ 4.25, it is 
not surprising that the sales of American coal have 
been materially decreased from any recent previous 
year, and the importation of foreign coal largely in- 
creased. A fair estimate of the annual requirements 
of New England gas companies, east of Connecticut, 
will show not far from 225,000 tons. Over two-thirds 
of this quantity is delivered at points accessible by 
vessels of large size, and, thegefore, ope. to foreign 
competition. With amargin of over $2.00 per ton 
in favor of foreign coal, it has not been difficult for 
the Provincial and English shippers to regain a large 
share of the trsde which they formerly enjoyed in 
New England. That they will hold it, while the pre- 
sent combination between the Pennsylvania Railroad 
and Baltimore and Ohio Railroad Companies contin- 


ues, caunot be doubted. Gas companies f3el the ne- 


quire some heavy werk ir ke hills about Shinani and cessity of economizing as well as other manufacturers , 
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and their pecuniary interest demands the securing of 


cheap coul—quality being a primary consideration. 


If the cost of our domestie coal is relatively higher  « 


than that of the imported article, resort will be had to 
the latter toa great extent; and as the item of rai! 
road transportation regulates the cost of the home 
product, the sooner that is adjuste d to meet the d 
mands of the time, the better it will be for the pro- 
ducer, the railroad company, and the consumer. 
Among the importations of the last fortnight we 
note a cargo of 1200 tons Ince Hall gas cannel, to fill 
an order gsven some little time since ; cost not trans- 
pired, but presume d about 38.75 delivered. 
Nominal quotations of the standard gas coals con- 


tinue, v1zZ.— 


Westmoreland.......... $5.50 $4.50) | Balti: 

Penn..... : 5.50 1.505 at Dailimore 

Despard... cesacaasie WOO 

BRAPIORE sie cccciccesisscovses GOD 

Murphy Run.......... 5.35 

Newburgh Orrel. . 535 

Ches. and Ohio RR.) 5 4) (34.10 f. o. b. at 
Caking Coal ) ‘ ( Richmond. 


Block Hons¢ $.50 1.75 
Glace Bay sisceabened $.25 1.60 
International 4.9% 1.60) 
Clover Hill ; $00 
Cannelton Cannel...... 10 00 
Pe ytona ...e LO.O0 


} Gold f. o. b. 
at Mines 





Gas Stocks. 

Quotations by G. W. Close Jr., with W. BK. 
Scottdé Co., Broker and Dealer in Gas Stocks. 
24 Pine Street, New York Crry. 
NOVEMBER 16, 1877. 
¢2@ All communications wiil receive particular atteution 


gas. Uo. sof NV. 2. ¢ ily. 


( a) tal, Par. Bid. Asked. 


Central, Westchester 166,000 50 90 95 
Harlem .................. $1,850,000 50 97 100 
Manhattan. aaeuws £000,000 50 210 
Metropolitan....... 2,500,000 100 131 135 
in Scrip... $1,000,000 ~ 100 103 
” Bonds.. 500,000 1000 924 95 
RAE ic pas sicecsesseee 5,000,000 100 90 95 
” Bonds, gold. 900,000 1000 105 aime 
Monicipal............... 1,000,000 100 70 80 
New York...... Suaeeees 4,000,000 100 123 126 
Suburban, W'steh'str 390,000 50 100 
Gas Co.'s of Brook yin. 
Brooklyn .........+..- . 2,000,000 25 170 75 
OMMISONGE oscscaccescces 1,200,000 20 70 75 
ee Borip.... ss 320,000 1000 95 974 
Peoples.......... * 000,009 10° - 40 
* Bond $ 325,000 a 95 
= Scrip 300,000 ... 75 xO 
Metropolitan........ 1,000,000 199 65 70 
WaseAlccccc.ccsscsss0s... 2,000,000 25 78 
te Otis. 0:0 tS 700,000 1000 6 98 
Williamsburgh ....... 1,000,000 50 120 125 
-e Scrip a 100 103 
Union Co. E. N. Y... 2 — 50 
Richmond Co., 8. I. 300.000 ... 80 90 
Out of Town Gas Companies. 
Bath, Maine........... 70,000 100 
Buffalo Mutual, N. Y 750,000 100 65 70 
- Bonds 200,000 1000 95 100 
Baltimore, Md........ 2,000,000 100 134 134 


1,000,000 LO6 


Ctfs., gold 
Bayonne, i 100 90 


Brockport, N. Y 25.000 100 ; a0) 
Citizens, Newark..... 918,000 50 «(100 105 


“ “ Bas. 


124.000 — — ~- 


Cincinnati G & C Co 190 
Derby of Conn....... 160,000 100 60 80 
East Boston, Mass. . 25 132 — 
Fort Wayne, Ind.... 100 i —_ 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn...... 700,000 25 184 186 
Hempstead, L I...... 25,000 100... - 

Jersey City ........ «.. 386,000 20 155 160 
Jamaica, L. I......... 25,000 100... —- 








IMPROVEG METHOD OF REMOVING 


FROM 


STARR BONACEOUS INCRUSTATIONS 


CLAY RETORTS, 


Br GEORGE W. EDGI 


Having been fully tested by many Gaa ¢ 
ubmitted toGas Managers with the fu 
possible expense and inconvenience 

Among many others the pr 

Manhattan G I ht Ce 
Brooklyn Gas-Light ¢ Br 
Boston Gas-Light C Bostor 

For particulars addres sal 


e, St Louis M 00,000 


Lacled 

Long Branch 
Pp 
i 


> 


yples, Jersey City 


Ti 
I 


oples of Albany t 


Perth Amboy 

Rochester, N. ¥ 

Woonsocket, R. I 

Halifax N.S... 400, 000 +) 
Hamilton, Ontario 150,000 ! 
San Francisco Gas- 


Co., S. Frisco Cal 


St. Louis, Missouri 600.900 
Stillwater, Minr 0.000 
Saugerties, N. 15.000 00 


lroy, Citizens 
Toledo. Obio. 


600.000 1in) 





Advertisers Index, 


GAS ENGINEERS, 


I 1 Farmer, New York ¢ 
James H. Walker and Son, Mi sukee, W 





E. S. Cathels, Montreal, Canada 


George W. Dresser, New York City 


GAS WORKS APPARATUS AND 
CONSTRUCTION, 


Herring & Floyd, New York City 
T. F. Rowland, Greenpoint, L 
J. W. Starr & Son, Camden, N. J 
Deily & Fowler, Philadelphia, Pa 
Kerr Murray, Fort Wayne, Ind 
George Stacey & Co., Cincinnati, Ohi 
Brown & Owen, Philadelphia, Fa 
Mackenzie & Sayre Man’f'g ¢ 
GAS AND WATER PIPES, 

McNeals & Archer, Burlington, N, J 
Gloucester Iron Werks, Philadalphia, Pa 
Campbell, Brick & Co., New York City 
James Marshall & Co., Pitesburgh, Pa 
R. D. Wood & Co., Philadelphia, Pa 
S. Decatur Smith, Philadelphia, Pa 
H. R. Smith & Co., Coiumbus, Oh 
William Smith, Pitteburgh, Pa 
B. 8S. Benson, Baltimore, Md 
Warren Foundry and Machine ¢ 

PIPE CUTTING MACHINES, 


A.C, Wood, Syracuse, N. Y. 


RETORTS AND FIRE BRICK, 
Geo. C. Hicks & Co.. se 
Evans & Howard, St. Louis, M 
J. H. Gautier & ¢ Jersey City, N. Jd 
b. Kreischer & St 
Adam Weber, New York ¢ 
Gardner Brothers, Pittsburgh Pa 
Laclede Fire Brick Works, St. Louis, Mo. 
Brooklyn Retort and Fire Brick Works 

GAS METERS. 

Harris, Griffin & Co., Philadelphia, Pa. 
American Meter Co,. Philadelphia, Pa 
W. W. Goodwin & Co., Philadelphia, Pa 
Harris, Helme & Mclihenny, Philndelphia, Pa 


ates and England, this method is 


plish the desired result at the smallest 


, New Orleans, La 


Or G I ht ( ; 
$26--lylam 
VALVES, 
f ring ¢ Boston, Mass 20 
\ M iz Co., ty 214 
EXHAUSTERS, 
\I fa tuir rCo., N y York City : 21 
GAS COALS, 
8 ( I 1d i, Pa 21 
( ! 8a J \. Y & Boston 21 
‘ 2 
¥ ‘ ( Coal I uurgh, Pa 213 
Fe ( i nor Ma 21 
1 ( Ba Ma 213 
{ ( Baltimore, Md 213 
‘ ‘ 213 
( N vw York ¢ \ 21 


COKE SHOVELS. 
w York City 213 
BULRNERKS, 


( P} ule phia, Pa 918 


Ha wv York City 216 

I . N. ¥ 2"5 

I 4 I i, Pa 215 
GAS FIXTURES, 

Gas Heater ; 218 

Vance & Co., New York Wity : 216 


HYDRAULIC ELEVATORS, 


& Bodley, Cincinnati, Ohio 


216 
CEMENT. 
Merchant & Co., New York City ‘ 197 
SCRUBBERS, 
{ kwell, New York City as 219 
CARBON IN RETORTS, 
Edge, Jersey City, N. J 211 
FOR SALE. 
rimental Holder, New York Gas Co.... 215 
BROOKS, 
Ss Book-Keeping mn ice 
Guides es - ‘ 219 
GAS MACHINES, 
Manufacturing Co., Boston, Mass . 219 
ngfield Gas Machine Co., New York City......... 219 





LACLEDE 


FIRE BRICKS AND 


‘'CAS RETORT WORKS 


Hand and Machine made Retorts and Settings, Superior 


212 | Fire Bricks for Siemans Gas and Glass Furnace. Bricks 
and es ‘for Whitwell’s Hot Blast Ovens, Blast Furnace 
nd Cupola Tiles, Etc. 
Fire Bricks and Tiles 
98 f hapes and sizes 
f Pot Clay. Fine Gronnd Clay end Fire Bricks. Ser- 
214 e Pipe. Et 
901 Pine Street, St. Louis, Mo, 
; E. 8S. CATHELS, 
CONSULTING GAS ENGINEER, 
MONTREAL, CANADA, 
9 420- 
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M‘NEALS &@ ARCHER, | » 


BURLINGTON. N. J, 





'?) 
7) 4?) 
@ a 
2. © 
ay $2 
© O Rr. DPD. WOOD «& Cco., 
“= . <TD 
a << % : CAST IRON PIPE 
——— See ee ee < FOR GAS AND WATER 
oom we. >) T oy at % | Lamp Posts. Valves, Etc. 
C A waa | R ON PI x KS Mathew’s Pat. Anti-Freezing Hydrants, 
FOR WATER AND GAS. 400 Chestnut Street. 
BENJAMIN CHEW. Tremere WILLIAM SEXTON, Superintendel 


JAMES MARSHALL & CO. 


¢CESTER IRON Woag pene Foundry and 
| | 


gosh - GLOUCESTERZCITY WN, J, Pipe Works, 


MANUFACTURERS OF 





GAS, WATER, AND OIL PIPES, 


SESTERICON Wo 





Works, ISth, 9th, 20th and Railroad Street. 
@ttice, No. 25 Nimeteenth Street. 


“ - 

HOO Oe ane <=; 
m7 Pr ee, kl VL) { 
LOO) TIC ; WAC ~~ y 

a " ~ aay ‘ 
sy a Om, P Ce m 

oo we BaF 7, Rey — - Pittsburgh, Pa. 

<a Mehl : : 

J Sa oe Ss : pete N.b.—Pipes from 81icn ana upwards Cast tn 12 ft. lengths, 
= : > - = te” sped for Circular and Price List 


CAMPBELL, BRICK & CO., 
MANUFACTURERS OF 
AST IRON PIPES, 
FOR WATER AND GAS, 
Office 112 Leonard Street, N. Y. 


ERT CAMPBELL 


Castlron Gas. Water Pie SONY an Valves Fin avin i cas Holders tn WN Com 


Office No. 6 North Seventh Street, Philadelphia. oo 
ESTABLISHED 1856. B. S, BENSON. 


WARREN FOUNDRY in MACHINE CO,, "ha eee i 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFICE, 153 BROADWAY. 





|'Cast Iron pune and d Fittings 


Cast Iron Water and Gas Pipe ax 
FROM TWO TO FORTY-EIGHT INCHES DIAMETER. Cas and Water Mains. 


\LSO ALL SIZES OF Al] sizes from 3 to 30 inch cast vertically in 123g feet lengths 


FLANCE PIPE for Sugar House and Mine Work. °“"“* cactory 38 Bast Monuments — 
Branches, Bends, Retorts, Etc., Etc. ety | 


H. R. SMITH & CO., NATIONAL FOUNDRY S. DECATUR SMITH, 


COLUMBUS, OHLO, AND PIPE WORKS. - 
= £1 a 


eR, es er 
CAST ON us AWATE EE w M. SMITH . (CAST IRON eas > N WATER PIPE, 


BRANCH CABTINGS, LAMP POSTS, Ete. 






Mal irer of nds of GAS and WATER PIPE 
(Pipe from three inch and upwanis An RANCHES, CONNECTIONS, T's, ELBOWS, and Foundry, Cor. of York and Moyer Streets, 
all CASTINGS USED AT GAS AND PHILADELPHIA. 

HEAVY AND LIGHT CASTINGS OF ALL KINDS. a | Scilla E 4. weide tod 
DAILY CAPAC J'Y 125 TONS We offer special inducements to parties wishing to pur-| Several ‘Thousand 2,. »4,G6 andi ¢ ne 
a nga oe ¥ hase. My Pipe is Smooth, regular in weights, and cast ver- Cast Iron Gas and Water Pipes on 

B2™ Our Works connect direct with uis center | tically. hand, for immedinte delivery. 


ng in this city, giving us unequalle I fac ities for shipping N. B. from 3 | ae h and upwards, cast in 12-ft. lengths 


0 all points, atthe lowest rates of freigl 405-1y re SE ND FOR CIRCULAR AND PRICE List. aa) | «b@ «ITTIN GAS AND WATER MAINS. _gs 
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~NEW YORK AND CLEVELAND | GAS COALS. 


GAS COAL COM'Y EE . 
Of Pittsburgh, Pa. PENN GAS COAL COMPANY 





MINERS AND SHIPPERS OF 23 PHEIR 


YOUGHIOGHENY GAS COAL. COAL, CAREFULLY SCREENED, 


a : Lh) POR 
This Company is prepared to furnish any amount of their 
) 


any point reached by railroad navigation. On most favor 2 @ i . 
able terms, | : j oe a 7 


General Oflice—384 Penn Avenue, 


justly celebrated, and acknowledged superior GAS COAL, t 


PITTSBURGH, PA. Their Property is located 1 he \ hiogheny Coal Basin, near Irwin’s and Penn Station, 
Branch Office—C. & P. RR. Coal Pier | 5p the Pennsylvania Railroad, and on the Youghiogheny River 
CLEVELAND, OHIO. 

WILLIAM A. McINTOSH, President. OFFICES 

\. CARNEGITK, Vice-President. No. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York. 

W. P. DE ARMIT, Treasurer, 

THOMAS AXWORTHY. Agent PLACES OF SHIPMENT. 
eet-17 at Cleveland, Ohio. Pennsylvania Railroad, Pier No. 2 (Lower Side). 

PEYTONA CANNEL GOAL Greenwich Wharves, Delaware River. . 
; 366-1y Pier No. 1 (Lower Side), South Ambov, N. de 


FROM WEST VIRGINIA. . 
Yields over 13,000 feet of Gas per ton. At ten thousand ‘ 
sen (ohana 38a) the ONAN ames ateees CANNELTON COAL COMPANY 
dles. Purifies 4,510 feet to the bushel of lime. 


S E. LOW, Secretary, OF WEST VIRGINIA. 


Office, 58 Broadway. 





Offer for sale the following (¢ ls, heir ( iery at CANNELTON, Kanawha County West Vir 
THE NEWBURGH ginia delivered at RICHMOND, Va 


Orrel Coal Company, CANNELTON CANNEL. 


ac xiged to be the t valuab IN HI n this « ntry, a gross ton yielding 10,000 
Mines at Newburg, Preston County, W. Va. acknowledged to I Apart ~ ' ANDI E , xt 29 } } ie 
Company’s Office, No. 52 8, Gay Street, Baltimore, Mad. ubic feet of GAS o S04 UAtl : 


C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y, ¢ 1A ™N ~ | Ee | JUv« >™~ CIA re i ~w Gy q '¢ > A b a 


Cuas,. W. Hays, Agent in New York, Room 7, Trinity Build 


ing, 111 Broadway. MAXIMUM YIELD, 5.06 cubic f G 1 lof ( A yi f 4°78 enbie fe per 
This Company offer their very superior Gas Coal at lowest | —gave 16 14-100 Candle-Powe1 
market prices, COKE, of very fine anality—1453 i from one ton of 


It yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of 
good illuminating power, and of remarkable purity; one 


J. TATNALL LEA, 7 rer, P. O. Box 1747 Philadelphia 


bushel of lime purifying 6,792 cubic feet, with a large amount (PERKINS & JOB, 275 1 Str We 
of coke of good quality, SALES AGENTS 91% Street, boston 
Ithas been for many years very extensively used by various (H. W. BENEDICT & SON, } H 


Gas Companies inthe United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; th srooklyu and Citizen’s Gas Light ~~ + ~ 
nal , = a a >} ne Cis ; V ¥ i ™ I ci 
Companies of Brooklyn, N, Y |; the Baltimore Gas Light Com- PRO IN C lA " GAS COA “g 
pany of Baltimore, Md., and the Providence Gas Light Com- 4 he ~ we F 
pany, Providence, R. I. 
Best dry coals shipped from Locust Point, wharves, and The 
prompt attention given to orders for chartering of vessels, ; 
2%4-ly 2 











nde1 ‘ for 


BLOCK HOUSE. 
INTERNATIONAL, GLACE BAY, 
CATLEDONIA. and LINGAN COAL™. 


THE DESPARD COAL COMPANY 
OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No, 32 Pine street, N. Y. 
BANGS & HORTON, No, 31 Duane street, Boston. 
Mines in Harrison County, West Virginia. 


Wharves Locust Point, \ Baltimore. | PERK INS & JOB ; 


Compat/'s Office, 15 German St. 


Port in the United states. 


Among the consumers of Despard Coal, we name: Man- | 91 SvratTe STREET, Boston 7 Sar 
hattan Gas Light Company, New York; Metropolitan Gas | 
Light Company, New York ; Jersey City Gas Light Company, 


N.J.; Washington Gas Light Company ; Portland Gas Light ' emai ML ta wei a The wa eee 
“sear REDUCTION sear berapeor oes iene 
*." Reference to them {t& requested, W4-. . } rhlght our raliway Cars, and more espe 


ro Srreet, New Yorks 





eason of early darkness has now set 


TYRCONNELL GAS COAL. == Le 


i] ) TMH ore apparent, In those composing the sub- 
MINED 1N TAYLOR COUNIY, WEST VA BUTLER 5 PATEN 0 ee ee 
' tor pl but ¢ 


Company’s Office, 52 8S. Gay St., Baltimore ie for pleasure, ' simply to reach bus- 
e as comilortably as possible. It is 


Coke RET TITL te to Vy that railway ears cannot be well 
\ > t ‘ In the modern Pullman cars, and in 
Y y -, | the ordinary coach f some roads, lamps sus- 
SHO VE LS pended from the ceiling, with porcelain shades 
: ike : urnished reflectors, diffuse throughout a 

t by whick the hnest type can be 





CHARLES MACKALL, Secretary. 
CHARLES W. aAAYS, Agent, Room 7, 111 B’way, N. Y. 
SHIPPING PorntT—Baltimore, Md. 
This coul yields 10,000 cubic feet of Gas with an illuminat- 
ing power of over 16 candles. Forty bushels of very supcerioe 


Coke, with little Ash and scarcely any clinker O4-iy $30 per Dozen. vith e: : In cars thus lighted cheerful- 
- - nd good humor prevail, and in reading or 

Handies of SEi*< nimated converse the tri} appears short, and 

FORT PITT CAS COAL TIMBER, STEELED the travelers ve the train with a warm and 
OFFICE, 38T LIBERTY STREET ee eee : , feeling towa the Like ral management 

This Company is prepared to supply any amount of their Bone - i. — i ; a : se ne he na ev, waters a 


Orders adadre ] 


Celebrated Gas Coal 


to all points reached by rail throughout the, West 


sed 01 ted only b ghastly reflection from three 
HERRING & FLOYD. lles ' 


as may be seen on several of our roads 





} ecome a & nt, discontented crowd, almost 
THE FORT PITT COAL COMPANY, 740 Greenwich St., N. ¥. ngerous to accost by the dim, irreligious light 


434-1y PITYSBUKGH, PA. } . f 4 } Mining and Scientific Press. 
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IMPROVED GAS EXHAUSTER, 


WITH ENGINE ATTACHED ON SAME BED PLATE. 



















P. H. & F. M. ROOTS, Pattentees and Manufrs, CONNERSVILLE, IND. 
S. 8S. TOWNSEND, General Agent, 6 Cortlandt St., NEW YORE 
COOKE & BEGGS, Selling Agents. 6 Cortlandt St., N. Y. 














a 


ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 
1. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of ommler 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outside 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, anda great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 
Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P.H. & F. M. ROOTS. 
“LUDLOW | MANHATTAN J. H. GAUTIER & CO., 
Valve Manf’g Co., FIRE BRICK & ENAMELLED CLAY CORNER [OF 


OFFICE AND WORKS RETORT WORKS. GREENE AND ESSEX STREETS, 


38 to 954 River Street and 67 to 83 Vail Ave ADAM WEBER, J E RS BE 4 “ab yg & N, J. 
TROY. NEW YORK (Successor to MAURER & WEBER.) 
: y A. 





AGAR MANUFACTURERS OF 


BRASS AND IRON SLIDE VALVES. os s* won wet | Glay Gas Retorts 


Manufactures of 
(Double and Single Gate % inch to 86 inch—outside and 


inside screws, Indicator etc.) for Gas, Water and Steam FIRE BRICK AND TILES, e 
HYDRAULIC MAIN DIP REGULATORS. vee yen ase co <a Gas House Tiles, 
FIRE HYDRANTS 1ST Ancien ot every aencrption mace wo orer tment | Hive Bricks, Etc. Etc. 
GARDNER BROTHERS, Ground Clay, Fire Brick ane 
Fire Sand in Barrels, 
ALWAYS ON HAND. 


Clay Gas Retorts, J. H. GAUTIER. 
Retort Settings, S06—1) C. E. GREGORY 


Fire Bricks, Etc. rooklyn Clay Retort 


WORKS, LOCKPORT, WESTMORE- 
LAND CO., PA. 


Office, 964 Fourth Avenue, FIRE-BRICK WORKS. 


PITTSBURGH, PA. VAN DYKE STREET. BROOKLYN. N. ¥- 


MANUFACTURERS OF 


AND 


REFERENCES FURNISHED. 
SEND FOR CIRCULARS 


J R. S@OTT ‘ = 
Gen'l Agent for New Engla EDWARD D. WHITE Surviving Partner of the late firm 
228 Wasnington St. Boston, J. K, BRICK & CO 402-ly 
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A. C. WOOD’S PIPH CUTTER. 








PATENTED MAY 


Das 
23rd, 


THIS IS THE ONLY HAND MACHINE IN THE WORLD FOR CUTIING 


Cc 





Mn W 











It will cut Cast or Wrought Iron Pipe, Shafts, or Columns of any size, making 4 clea 
A Continuous Line of Pipe ina 
Our Machines for cutting 30-INCH PIPE have been furnished to the Manhattan and New 


The smaller sized Machines have been in practical use for more than a year with the 


A. C. WOOD, Syracuse, New York. 


HERRING & FLOYD, No. 744 Greenwich street, N. Y. 





CLAY GAS RETORTS,. GAS HOUSE TILES AND 








BRICK, 


FURNACES, 


LEAD RE- 


DRAIN TILES, GRATE 
SILICA 


SIEMENS’ 
GAS WORKS, 


POT CLAY 
FOR 


GLASS 
MILLS, 


BRICK 


ILLING 


TTINGS, BLAST FURNACE LININGS, VIT- 


FIED SEWER PIPE, 


Se ese YS CO me 


R 
R 
F 





THROUGH CARS LOADED 
CITY Ictesinsiennens 916 


AT FACTORY FOR 
MARKET 


NEW YORK FIRE BRICK 


RETORT WORKS. 


ALL 
STREET, 


ACCESSIBLE 
ST. LOUIS, 


AND CLAY 


POINTS. 


MO, 





ga” ESTABLISHED IN 1845. 


Brancnw WorkS AT KnEISCHERVILLE, 


= 


StaTen Is.anp. 

KRREISCHER & SON, 

Office, Foot of Houston Street, E, R., N. ¥ 

Gas Retorts, "Viles and Fire Brick 
OF ALL SHAPES AND SIZES. 


B. 


Fire Mortar, Clay and Sand. 


Articles of Every Description made to Order at the shortest notice 


= 


Another obstruction to rapid transit in New York 


Obstruction to Rapid Transit Removed.— : in the streets laid out by it, 


retain no property in the streets, 


and the abutting 
Aan i that 


was disposed of during the week by Judge Robiason, 
in the case of ‘‘ Story against the Elevated Railway.” 
The Judge finds that ‘‘ from the days of New Amster- 
dam to the present the city’s ownership is absolute | 


can be no damages for the impairment 
ment’ in a street, 
public purpose sanctioned by the Legislatu 
Age. 


of the 


caused by a devotion o 


1876. 


th, and square cut. Also, 
Trench or Building. 
rk Gas Light Ce ge end operate to their ertire satisfaction 


most satisfactory result 
BROWN & OWEN, 
MORRIS, 


t 


| 


[HWAAUSS 


woors 


TASKER & CO., 36 Oliver Street, Boston, Mass. 


| Where 


1 40¢ 



























¥ 
_ 
* 
th 
7 
Le 
Fa 
” 


























For further information address 


‘20th and Filbert Sts., Philadelphia. 








AN BXDERIMENTAL HOLDER 


300 Cubic Feet Capacity 
WITH 
WROUGHT IRON COLUMNS, 
COUNTERBALANCES, ETC., ETC.‘ 
IN COMPLETE WORKING ORDER. 


To be seen at the Works of the 


NEW YORK GAS-LIGHT COMPANY. 
‘Twenty-First Street and Avenue A, 
New York City. 
full particulars, as regards price, etc., 
be obtained. 


WREN’S GAS WORKS. 


Corner of Jay and Water Streets, 


BROOKLYN. N. Y. 
AVING GRANTED THE USEC ONE OP 


y Patents to the Gas-Light Company of Amenca‘ 
id sett led my claim against them, I inform the profession 
hat { continage to erect Works and sell Licenses to nse my 
Patent s fo rT making Gas from Petroleum. 
You can enrich your Coal Gas to any desired siandard. by 
ising My process, in the simplest manner, and much cheaper 
th al a by any other method, 


may 


I 


. W REN. 


‘THE LOWE GAS PROCESS 


S. A. STEVENS & CO, 


SOLE AGENTS. 
ROOM 87, ASTOR HOUSE 


O. Box 1110, NEW YORK 


P 
AND 


430 Watnvt Staert, PomaDEepHia. 






Ps 
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WINCINNATI GAS*WORKS. ERECTED 1871-72-73.—WM. FARMEK, Ene. LACLEDE GAS WORKS. ERECTED 1872.—WM. FARMER, Ena. 


WILLIAM FARMER, 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, New York. 





a 





WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. | Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. | 








REFERENCES: 


Grn. Cus. Roome, President Manhattan Gas-Light Company, N. Y. GEN. A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 
A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo 
W. W. SCARBOROUGH, President Cincinnati Gas-Light Company, Cincinnati, Ohio. C. VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 
S. L. Hustep, President Laclede Gas-Light Company, St. Louis, Mo. JAMES R. SMEDBERG, Consulting Engineer, San Francisco, Cal, 
Professor B, SILLIMAN, New Haven, Conn, Prof. HENRY WURTzZ, 12 Hudson Terrace, Hoboken, N. J. 

alta as ' it | MITCHELL, VANCE & CO 
JAS. H. WALKER, SEN. J. H. WALKER, JUN. ' . j ‘ 

mn Uwonon y ‘Trp yn Manufacturers 0 
LATE ENGINEER AND SUP"! 


MILWAUKEE GAS-LIGHT CO. CHANDELIERS ! 


| 
And Every Description of 
JAMES H. WALKER & SON, | GAS FIXTURES, 
Also Manufacturers of 
CON SULrinG and . OF I yN STrROCTI WG | Fine Gilt Bronze and Marble Clocks, warranted best Time- 


keepers Mantle Ornaments, &c, 


a J) p) a RJ , —p) ‘ S fu ra } a J Salesroom, S36 DROADWAY. 
on | “)) | | Fr J . NEW YORK 
—A\ OS : : 4 o\ A & Jho.' a ™ / ® 


| Special designs furnisued for Gas Fixtures for Churches 
| Public Halls, Lodges, &c, 


CONTRACTORS FOR THE ERECTION & WORKING OF GAS WORKS: | “THE LANE & BODLEY CO., 


ee ‘ , 
Plans and Estimates sent on Application. | MANUFACTURERS OF 
ROOM 16, 408 MILWAUKEE STREET, HYDRAULIC ELEVATORS 


Te solicit® specifications fro as Cr ies 7 
MI WW Uw a oy = we solicit: specifications fr m Gas Companies tor Hydrau 
| ‘ A la : => I: ‘. lic Elevators, of the Direct sr Compound form, to be opera- 
| ted by Water from Street Main, or from Tanks supplied by 


7 | pumps for his purpose, Address for circulars 
REFERENCES. THE LANE & BODLEY CO., 
Hox. ASHAEL FINCH, Pres't Milwaukee Gas Go. | ALEX. McMILLAN, Pres’t La Crosse Gas Co | tai BOE ps ae tcony gage arg al 
E. H. BROADHEAD, Pres't First National Bank. C. W. LOBDELL, Pres't Moline, Iil., Gas Co, } Broadway, N. ¥ 
JOHN JOHNSTON, Marine and Fire Ins. Bank. J. J. RANDALL, Winona, Minn., Gas Co. } Cincinnat Gas-Light and Coke Co., three machines, Cin- 
JAMES RUSSELL, Superintendent Winona, Minn., Gas Co. | cinnati; Laclede Gas Co., EW TO RSHCR, Oe. Louis, Evans- 
} ville] Gas Co., one machine, Evansvilte, Ind.; Newark Gas 


| Co. One machine, Newark, N.J, Pittsburg Gas Co., two 
machines, Pittsburg; Washington Gas Co., two machines, 
Washington, D. C, 414-1 


CHAS. H. MEYER & CO., 


GEO. W. DRESSER, C. CEFRORER. 


Manufacturer of 





CIVIL ENGINEER. Gc AS BURNERS. | 227 Chestnut Street, Philadelphia, Pa., 


} IMPORTERS OF 
GAS HEATING AND COOKING APPARATUS, | 
TRINITY BUILDING : 'LAVA TIPS AND SCOTCH TIPS 


FITTERS’ PROVING APPARAT'S. ETC. | 
ROOM 20. 111 BROADWAY: No. 248 North Eighth Street, Philadelphia 


ALL ORDERS DELIVERED FREE TO NEW YORK. 
5S9-!y, 





+ 








, —s 
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MURRAY & BAKER, 
Practical Builders, 


And Contractors for the Erection of 
Gas Works, 
MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR | 
THE MANUFACTURE & DISTRIBU- } 
TION OF COAL GAS, 


6” WORKS AT THE RAILWAY DEPOTS, 
FORT WAYNE, INDIANA. 


We manufacture Bench Castings, Washers, ‘‘The Im-| 
mersed Multitubular,” and Atmospheric Condensers, Wet and | | 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single | 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought lron Screening Shovels and Castings, and Wrought 
W ~~ of every description for Gas-Works. 

As ‘r. Murray 1s 4 Practical Draughtsman, we will furnish 
plans # ‘d specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 

The most Satisfactory references can be given, if required 
of the experience and commercial fairness which character 
izes our dealings, 

We would respectfully inviie Western men to call and see 
our patterns and works here. MURRAY & BAKER, 

Fort Wayne. Indiana 


NATIONAL COAL GAS COMPENY. 
No. 4 Warren Street, New York. 
m2. a atic President. 


most essential improv ements, | more pence Sear called the 
ALLEN-HARRIS, or AMERICAN EYDROCARBON process 
for making ‘‘ Water Gas,” bythe decomposition of super- 
leated steam, in fire-clay retorts, set similarly to those in 


Coal Gas Works, is an established success. More than One | 


Hundred Million cubic feet of gas have been made under 


this process, and for permanency and brilliancy, a8 well as 


economy both to the manufacturerand consumer, it is supe- 
rior to any ga* made by the old, or any other method, 

The Citizens Gas Company of Poughkeepsie, New York, 
have, since June Ist, 1875, made their gas solely wnder this 
process, They light all of the street lamps and municipal 


buildings, as well as the greater portion of the city, and if 
the truth is the object of inquiry, let their Works and their 


consumers be examined, 


T. F. ROWLAND, | 


-HERRIN G & FLOYD, 


‘Oregon Iron Foundry Continental Works, 
| 788, 740, 742 and 744 Groenwich st,,N, y SREENPOINT. BROOKLYN, N. Y. 


MANUFACTURERS OF ENGINEER AND MANUFACTURER OF 


ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 
BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
wet and dry), and 
EX HAUSTERS 
for CER Retorts from pressure. 


ENDS and BRANCHES 


of all sizes and description. 


FLOYD’S PATENT qe? AS-EFHOTLDERS 
MALLEABLE RETORT LID. 


ee 





OF ANY MAGNITUDE, 


Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains, 


SABBATON’S PATENT and all other articles connected with the Manufacture and 
FURNACE DOOR AND FRAME. Distribution of Gas, furnished with despatch. Plans 
7 >) a 2 sie ae and Specifications prepared, and Proposals given 
SELLER’S CEMENT for the necessary Plans for Lighting Cities, 
for stopping leaks in Retorts. Towns, Mansions, and Manufactories. 
GAS GOVERNORS, ie 
|} and everything cennected with well regulated Gas Works, at JESSE W STARR & SON, 


| low price, and in complete order 


| ee VALVES from three to thirty ~| Ceeniltlans Iron W orks 


SILAS C. HERRING, JAMES R. FLOYD 
Camden, New Jersey, 


1842, DEILY & FOWLER 1877. "where « member of the Firm econ 
between 12 m. and 2 p. m. daily. 


LAUREL IRON WORKS. | MANUFACTURERS OF 


ADDRESS, 39 LAUREL STREET, | ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
WORK 
PHILADELPHIA. — 


‘MANUFACTURERS OF Wrought Iron Roof Frames, 


CAS HOLDERS, For Retort and other houses. Retorts and all castings re 
yt i 


} d for setting them in the latest and most improved 
SINGLE AND TELESCOPIC— WITH tAS7 model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTER® 
r ryyu) ry TT? » rs for relieving the Retorts from pressure, PURIFIERS, varying 

OR WROUGHT IRON GUIDE FRAMES | trom 2,000 to 2,000,000 cubic feet daily purifying ce pacity. 


os 


















Our process is not intermittent but continuous. The steam We are prepared to furnish Holders, Wrought Iron ° ° 
and the oil are admitted into the retorts by gauge cocks, and | Frames, Bench Castings, Condensers, Scrubbers, P Wrought Iron Lime Sieves 
run for days without change. All the materials required, | Drips, Bends, Tees, and all other Iron Work connected wit 
besides the steam, are 17 lbs. of Anthracite coal and abcut | Gas Works. Previous to 1868 our Mr. D. built nine Gas Works | f0T Purifiers. Station Meters of all sizes, 
34 gallons of Petroleum or Naphtha, per 1000 feet of bril-| and fifty-four Holders, that date we hav: t three | G A S 4 0 L D £ R Ss, 
llant gas. Gas Works and forty-six Hold 8 We superint i erson | 

Rigths for sale. Inquire of the President, the erection of all our work, and would refer to the Gas Com- | TELESCOPIC AND SINGLE 

panies at the following places, where we have built H ers, 


- since 1868: 
BROWN & OWEN, soa Pa. 


Williamsport, Pa. 


MANUFACTURERS OF Bristol, Pa. 
Catasaqua, Pa, 
EVERY DESCRIPTION OF | Kittanning, Pa. 


Hazelton, Pa, 
Freeport, Pa. 
Huntingdon, Pa. 


Gas ald Water Works Supplies, sssie*5. 1. 


Sharon, Pa. 

Canton, Pa 
Particular attention given tothe alterations of old works Annapolis, Ma. 
o Parkersburg, Wes, 
Estimates and Drawings furnished. Lynchburg, Va. 
Youngstown, O 
Steubenville, O 
Zanesville, O. 

N. W. Cor. 12th and Noble Streets, ee age Oo. 

Belleaire, O, 

420-Ly PHILADELPHIA. Athena, 0, 


Address all communications to 





MACKENZIE. & SAYRE MAN 'F’G 


141 BROADWAY, NEW YORK. 


th cast fron guide and suspension frames. GAS GOV- 
ERNORS or REGUI ATOR 8S, STREET MAINS, from 13 tc 

Barnesville, O 48 INCHES DIAMETER, for WATER orGAS., Street Main con 

Franklin, Ind } nections, such as BRANCHES, BENDS, DRIps, SLEEVES, etc, 





Fac mg it le, Ill, | STOP VALVES, from 3 to 30 inches, for both Water and 
Lawrence, Kansas 


» 


Jefferson City, N O°”, La t 

Algiers, N. O., La, Ww gh : W¥ k.. 
Kalamazoo, Mict | rou ron or 

Buffalo, N. ae i he Smith and Sheet Iron work required in and about 
Waverly ne bs Y, Gas Ws rks. 226-tf 
Little Falls, N. Y. JESSE W. STARR. JESSE W. STARR, JR. 
Penn Yann, N. Y, 
Watkins, N. Y. 
Gloucester, N, J. 
Salem, N.J 

Mount Holly, N. J, 
Piainfleld, N. J. 


Englewood, N. J." GEO. STACEY & CO. 


| 
} 
Dover, Del. | MANUFACTURERS OF SINGLE AND TELESOOPIO 


Pittsfield, Mass. 
GAS-HOLDERS, 


| Meri.en Conn- 
AND ALL KINDS OF 


Jast and Wrought Iron Work 


sed in the Erection of Gas and Coal Ol] Works. 


Gas, 


| GEO, STACEY. HENRY RANSHAW WM. STACEY 


fo 
© 


Foundry on MILL STREET; Nos. 33, 35, 37 and 39. 
Office and Wrought Iron Workson RAMSAY STREET Cin 


Gas Works, Smelting Works & Machinery. * meawOne yarenexce 


Proprietors of P. W. MACKENZIES PROC ESS AND APPARATUS 
Gas from Ordinary Gas Coals, enriched with Cannel or Oil. 


Making Heating Gas for Smelting, Meltiug, Puddling, Forges, 





nati Gas-Light Co. Baton Rouge, La., Gas Co, 
1 idia is Gas Co. | Saginaw, Mich., Gas Co, 
for maku ig I) uminatins “esr Gaslight Co Oshkosh, Wis., Gas Co, 
Covington, Ky., Gas Co, Peoria, Ill., Gas Co. 
Mackeuzies Process fo1 Springfield, O., Gas Co, Quincy, Ill., Gas Co. 
. rerre Haute, Ind., Gas Co. Champaign, Ills., Gas Co, 
Ete. Also, Madison, Ind., Gas Co. Carlinville, Ill, Gas Co. 
Kansas City, Mo., Gas Co. | Bowling Green, Ky., Gas Uc 
Topeka, Kansas, Gas Co. Hamilton, Ohio, Gas Co. 


lowa, Gas Co Vicksburg, Miss., Gas Co 


P. W. Mackenzie’s New Engine and Boiler, | Sntfie"nh Gah Ga: Denver Clty, Ca, Gan Ce. 


434—ly 


R. T, Coverdale, Eng’r Cincinnati, and others, 
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INTERNATIONAL--1876--EXHIBITION. firm 


LO E—ELE<~EL>———e—e— eee SS 


The U. S. Centennial Commission 






HAVE DECREED AN AWARD TO 


12thand Brown Sts., Philadelphia, and 49 Dey St., N. Y.. U.S, A.. 


FOR THE FOLLOWING REASONS : 














The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number 
with the general character of the Exhibit, entitle the whole to commendation. 


OF GAS, to those for the use of 
of sundry improvements which, 
















Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, 


J. KR. HAWLEY, 
Secretary, pro-tem. 


Director General President 
GROUP JUDGES. 
AMERIUAN. FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash- | Srzr WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain. 
ington, D. C. | JUL. SCHTEDMAYER, Germany. 
Pror. F. A. P. BARNARD, S.T.D., LL.D., President of Columbia College, N. Y°| Mr. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. C. P. F. KUPKA, Austria. 


pror. J. C. WATSUN, Ann Arbor, Michigan. | EDW. FAVRE PERRET, Switzerland. 
Genera HENRY K. OLIVER, Salem, Massachusetts. | 
GEORGE F. BRISTOW. New York. 





~ SMITH & SAYRE MANUFACTURING COMPANY. 


21 Cortlandt Street, New York, THE PERFECT GAS HEATER | 


PROPRIETORS AND MANUFACTURERS OF 


Mackenzie’s Patent Gas Exhausters. 


| 
| 
| 
| 
THE BEST AND MOST RELIABLE IN USE. | 
| 
| 


F Constructed on the 
superheating principle, 
producing perfect com- 
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T. C. HOPPER, Pres’t. & Gen’l Sup’t. WM. H. HOPPER, Vice- M ILSTED, T WM H. DOWN, See. 


AMERICAN METER COMPANY, 


MANUFACTURERS OF 


Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry ¢ entre Valve s, Pressure Registers, Pressure and Vacuusa 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Ete., Ete. 
ga" Sole Agents for W. Suca’s PHOTOMETRICAL and ANALYTICAL G ‘AS APPARATUS. 


A full assortment of the above kept at the Manufactories and Agencies, wh lers may be addressed. 
Agencies. American Meter Compauy, 
’ ’ . : 12 We Twenty-sceond Street. New York 
87 Water Street, Cincinnati. | ‘vch and ‘Twant nd Street, Philadelpt “i 
y) . “hi . ve V-Se ) i street, hila . 
90 South Canal Street, ¢ hicago. Be | Sater hedet, ad Peamcien en 
2028 Clark Avenue, St. Louis. . wuccer t t, Sal ancisco, Cal. 
—_———h — — — —— 


HARRIS, HEL™ME & MelILHENNY, 
Successors to Harris & Brother. 


ESTA BIST DYD 1848. 
PRACTUOALR GaAs WER WANUVUPACTURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


b 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centon Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other Articles 
appertaining to the use of Gas Worl 


From our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of all 
n "ork, we CUN guarantee all orders to be executed promp tly, and in every respect satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME JOHN MoILHENNY. 


WILLIAM W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, 
Philadelphia, Penn’a. 


MANUFACTURERS OF 





Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters» 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, “Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 ingh), King’s,Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 
Special attention to repairs of Meters, and ali apparatus connected with the bu 
All work guaranteed first class in every particular, and orders filled promptly 
WILL! AM W ALLACE GOODWIN. 335 ly HOWARD KIRK, Special Partner. 


THE ST. JOHN & RC ICKW ELIL Co’s Portland Cement, 
PATENT GAS SCRUBBER. Roman Cement, $3.25 p bl 
23 > > Y 2 > 
/s guaranteed to be the best in use for the extraction of 7AR, SULPHUR, NAPHTIIA Vi Keene's Wh ite Ce ment, 


Positively reliable at all seasons and in all climates. Reducing the labor and expense of Purificatior pr| Sellars Gas C nent. 
cent. At the same time largely increasing the qnantity and quality of Gas produced. Also doing away 

Cannel Coals, Naphtha. and other enricning materials. We invite the attention of all Gas Com) " : S Cts pee tD. 
improvements. Full information furnished on application to THE ST. JOHN & ROCKW E LL 'C O., English Fire Brick, No. 1, $28 per M. 
59 and 61 ‘ahewtn Street, N, Y. 132—-6m $6 Silica Fire Brick, $45 _ 









IMPORTERS. 


KIDD’S < | See eres pre 


Suse below Trinity Church, 344-ly 
10 cents postage for “‘ Practical Treatise on 


Gas Consumers Guide °""" ill 


NOW RE ADY AND FOR SALE, 


Enables every Gas Consumer to ascertain at a glance, with- F O D E L L’ S 


out any previous knowledge of the Gas Meter, the quantity 


J - and money value of the Gas consumed. Also the best me “| System of Bookkeeping 


7 4 obts ) jas the larges ount of its li 
PRING FLE a of obtaining from Gas tt! largest amount o g FOR GAS COMPANIES. 


It will be tothe advantage of Gas Companies to supply 





GAS GENERATORS, 
FOR LIGHTING 
Dwelling-Houses, Public 
Buildings, Churches ; 
‘factories, 
etc., ete. 
a 















Send for 
CIRCULAR 


WALWORTH MANUF. CO, 
No. 69 Kilby Street, 
BOSTON, MASS. 






















Price $5, which snould be sent either in Cueck, P. O, Order 
CAS MACK. their Consumers with one of these Guides, as a means of pre vr Registered Letter. 
238 CAN Al ST. — ~— venting complaints arisizg from their want of knowiedge in Blank Books, with printed headings and forms on this ayn 
regard to the registration of their meters. tem, will be supplied to Gas Companies, by applying to W. F., 
7 * FoDELL Pailadelphia, or 
A. M, CALLENDER & CO,, A, M. CALLENDEK & CO., 





42 Pine Street, New York Room ! Office Gas- LIGHT JOURNAL, 4% Pine St. N.Y, 








American’ Gas Light Fournal Nov. 16, 1877. 





CHAPMAN VALVE MFG. C 


MANUFACTURERS 


WATER, GAS AND STEAM 





OF 











IRE HYDRANTS, 


With BABBITT METAL SEATS. 


CHAPMAN GAS VALYV 


Have been in use since 1869, and are pronounced by 








all who have used them to be 





SUPERIOR TO ALL OTHERS FOR GAS PURPOSES. 


They afford a direct passage the full size of the pipe. The seats are made of an 


alloy similar to Bansirr metal, specially prepared for the purpose, and superior to 


all other metals used for the seats of Gas Valves, as it does not corrode, 


There is NO LIABILITY OF COHESION between the Gate and Seat, and the Valves 
can be relied upon to SHUT TIGHTLY and OPEN EASILY at all times—an important 


desideratum when used for street mains, in cases of fire. 


ALL VALVES GUARANTEED. 


refer to the following named Gas-Light Companies among the 





many that 


ised these Valves: 


Py 


i) Mass. 


” Taunton Gas-Light Company 


n Gas-Light Company, Worcester Gas-Light Cempany, 


outh Boston Gas-Light Company, 


t Boston Gas-Light Company, ni New Bedford Gas-Lyht Company, 


North Bridgewater Gas-Light 





harlestown Gas-Light Company, 
idge Gas-Light Company, 
%kline Gas-Light Company, 
aica Plain Gas-Light Company, 
ewton & Watertown Gas-Light Co., 
ham Gas-Light Company, 
ea Gas-Light Company, 
rg Gas-Light Company, 
’ Gas-Light ¢ 


n Gas-Light Company, 


Manchester Gas-Light Company, mpany, 


Concord Gas-Light Company, 
Nashua Gas-Light Compar 
Exeter Gas-Light Company, 
Dover Gas-Light Comy 
th Gas-Light Company, 


rd Gas-Light Company, 
ttleboro’ Gas- Light Company, 
Lawrence Gas-Light Company, 
Lowell Gas-Light Company, 
Lynn Gas-Light Company, 


Springfield Gas-Light Company, 


any, 
Portsmou 
Great Falls Gas-Light Compa: 

St. Albans Gas-Light Company, 


Office and Salesroom, 77 KILBY STREET, BOSTON. 


Compar 
Plymouth Gas-Light Company, 

Middleboro’ Gas-Light Compary, 

Marblehead Gas-Light Company, 

Leominster Gas-Light Company, 

Malden & Melrose Gas-Light Company, 
Quincy Gas-Light Company, 

Woburn Gas-Light Company, 

Providence Gas-Light Company, 

Pawtucket Gas-Light Company, 

Newport Gas-Light Company, 

New Haven Gas-Light Company, Conn. 
Maine. 


“ 


Citizen’s Gas-Light Company 

Portland Gas-Light Company, Williamsburg Gas-Light Co. 
Lewiston Gas-Light Company, 
Calais Gas-Light Company, 

| Rockland Gas-Light Company, 


Brooklyn Gas-Light Company 
“ . , . . - 
Citizens’ Gas-Light Company, 


Peoria Gas-Light Company, 


Works at INDIAN ORCHARD, 








wuisville Gas-Light Compan 
Cincinnati Gas-Light Company 
People’s Gas-Light Company, 


y, Louisville, Ky. 

» Cincinnati, O. 

Brooklyn, N.Y. 
“ “ 


’ 
“ 


Newark, N. J. 
Peoria, Ill. 


MASS. 

















